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RADIO SET CONTROL C-3940/ARC-94 


MOUNTING MT-2641/ARC-94 


Figure 1-1. Radio Set AN/ARC-94 
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INTRODUCTION 


This technical manual provides service instructions 
covering Radio Set AN/ARC-94. The equipment 
covered includes Radio Receiver-Transmitter 
RT-648/ARC-94, Radio Set Control C-3940/ARC-94, 
and Mounting MT-2641/ARC-94. 


The manual has been prepared in accordance with the 
general style and format requirements specified in 
MIL-H-5474A. The technical content of this manual 
has been organized in accordance with MIL-H- 
6757A(ASG). The scope of coverage includes all 
maintenance procedures within the capabilities of the 
tools, test equipment, and spare parts normally 
available at organizational and field maintenance 
facilities. Technical Manual, Illustrated Parts Break- 
down, Radio Set AN/ARC-94, NavWeps 16-30ARC94-4 


is a supporting publication of interest to users of this 
manual. 


Radio Receiver-Transmitter RT-648/ARC-94 is of 
modular construction. The modules are designated Al 
through Al2. (Module A8 is not supplied as part of 
Radio Set AN/ARC-94.) Where detail parts locatedin 
different modules are considered in the same discus~ 
sion, the module designation and part designation are 
combined into a compound reference designation, such 
as A1R2, A2R2, etc, to indicate this specific part and 
location, Parts located on submodules are designated 
by a triple compound designation such as A1l2A2C38, 
where Al2 is the module, A2 is the submodule, and 
C3 is the detail part of interest. 


SECTION | 
DESCRIPTION AND LEADING PARTICULARS 


1-1. SCOPE. 


1-2. This publication comprises service instructions 
for Radio Set AN/ARC-94 (figure 1-1) manufactured by 
Collins Radio Company, Cedar Rapids, Iowa, under 
contract NOw(A)62-0321-f. Sections I through VII of 
this handbook apply to AN/ARC-94, contract 
NOw(A)62-0321-f. Additional models will be covered 
in section VHI by the use of difference data sheets. 
Service instructions for models included in section 
VIII are the same as the procedures given in sections 
I through VII, except for the specific differences 
noted in the applicable difference data sheets. 


1-3. PURPOSE OF EQUIPMENT. 


1-4. Radio Set AN/ARC-94 provides facilities for 
communication between aircraft, and between aircraft 
and fixed or mobile ground communications stations. 
The AN/ARC-94 transmits and receives communica- 
tions in the high-frequency (h-f) band and can operate 
over the 28-megacycle band between 2.000 and 29.999 
megacycles. 


1-5. EQUIPMENT SUPPLIED. 


1-6. The equipments comprising the AN/ARC~94 are 
shown in figure 1-1 and listed in table I. In addition, 


4 TABLE I, EQUIPMENT SUPPLIED 


NOMENCLATURE 


HEIGHT WIDTH DEPTH 


OVER-ALL DIMENSIONS 
(in.) WEIGHT 


(1b) 


Radio Receiver-Transmittter 7-5/8 


RT -648/ARC-94 


Radio Set Control 2-5/8 


C~-3940/ ARC -94 


Mounting 4-63/64 


MT -2641/ARC-94 


Section I 
Paragraphs 1-7 to 1-14 


table I shows the quantity, size, and weight of each of 
the components. 


1-7. EQUIPMENT REQUIRED BUT NOT SUPPLIED. 


1-8. The AN/ARC-94 requires a headset, microphone, 
key, antenna coupler, and antenna to complete an air- 
borne h-f communications system. These additional 
equipments are referred to as accessory equipment. 


1-9. FUNCTION OF COMPONENTS. 


1-10. RADIO RECEIVER-TRANSMITTER RT-648/ 
ARC-94. Radio Receiver-Transmitter RT-648/ 
ARC-94 provides. either single-sideband, data, 
compatible AM, or cw reception and transmission as 
part of an over-all h-f communications system. 
Frequency selection in 1-kc increments over the entire 
band provides a total of 28,000 operating frequencies. 
Figure 1-2 shows the RT-648/ARC-94 with modules 
removed and identified. 


TABLE I. 


NAVWEPS 16-30ARC94-1 


1-11. RADIO SET CONTROL C-3940/ARC-94. Radio 
Set Control C-3940/ARC-94 provides remote control 
for selecting the desired operating frequency and for 
selecting either USB, LSB, AM, data, or cw mode of 
operation. 


1-12. MOUNTING MT-2641/ARC-94, Mounting 
MT-2641/ARC-94 supports Radio Receiver- 
Transmitter RT-648/ARC-94 in the aircraft and pro- 
vides mechanical isolation from airframe vibrations 
and shocks. 


1-13. LEADING PARTICULARS. 


1-14. GENERAL. The leading particulars for the 
AN/ARC-94 are listed in table II, The characteristics ” 
are grouped in three categories; over-all characteris- 
tics, characteristics which apply to transmit operation, 
and characteristics which apply to receive operation. 


LEADING PARTICULARS 


OVER-ALL CHARACTERISTICS 


Ambient temperature range 


Ambient humidity range 
Altitude range 

Power source 
Frequency range 
Number of frequency 
channels 


Frequency stability 


Time required to change 


-40°C (-40°F) to +55°C (+131°F) with 30-minute 
operation at +70°C (+158°F), 


Up to 95 percent relative humidity at 50°C 
(122°F) for 48 hours. 


Pressure equivalent of 40,000 feet with exter- 
nally supplied cooling air. 


115 +5 volts, 400 +10 cps, 3-phase, 27.5 +0.5 
volts de. 


2.000 to 29.999 megacycles. 
28,000. 


+0.8 part per million per month from -40°C 
(-40°F) to +75°C (+167°F). 


8 seconds maximum, independent of external 
antenna tuner. 


TRANSMIT CHARACTERISTICS 


R-f power output 


R-f output impedance 
Audio input impedance 


Audio frequency response 


Distortion 


SSB: 400 watts PEP +1 db. 
AM: 100 watts carrier. 
Cw: 100 watis, locked key. 


51.5 ohms. 


100 ohms unbalanced, 600 ohms balanced. 


5-db peak-to-valley ratio from 300 to 
3000 cps. 


SSB: Third-order distortion products down 
at least 30 db. 

AM: Less than 20 percent at 85 percent 
modulation. 
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TABLE II], LEADING PARTICULARS (Cont) 


RECEIVE CHARACTERISTICS 


SSB: 1 microvolt for 10-db S+N/N ratio. 
AM: 3 microvolts modulated 30 percent, 
1000 cps for 6-db S+N/N ratio. 


Sensitivity 


SSB: 2.7 ke minimum, 5 db down; 
6.0 kc, 60 db down. 

AM: 6.0 ke minimum, 5 db down; 
14.0 kc, 60 db down. 


Selectivity 


Maximum variation of audio output is 6 db 
for input signals from 10 to 10,000 micro- 
volts. No overload below 1-volt signal input. 


Age characteristic 


I-f rejection 80 db minimum, 


Audio output power 200 milliwatts into 300-ohm load. 
Audio distortion Less than 10 percent. 


5-db peak-to-valley ratio from 300 to 
3000 cps. 


Audio frequency response 


60 db minimum to 25 mc, 50 db minimum 
above 25 mc. 


Image rejection 


1-15. MODULE COMPLEMENT. Table II lists the 1-20. CRYSTAL COMPLEMENT. One crystal, Y1, is 


module complement of the RT-648/ARC-94. Modules 
are found only within the RT-648/ARC-94. 


1-16. VACUUM-TUBE COMPLEMENT, TablelIV lists 
the vacuum-tube complement of the AN/ARC-94. 


1-17. TRANSISTOR COMPLEMENT, Table V lists.the 
transistor complement of the AN/ARC-94. 


1-18. DIODE COMPLEMENT. Table VI lists the diode 
complement of the AN/ARC-94. 


1-19. RELAY AND MOTOR COMPLEMENTS. Table 
VII lists the relay and motor complements of the 
AN/ARC-94. 


located in r-f oscillator module A2, and operates on 
the fundamental frequency of 3.000 mc. 


1-21. POWER CONSUMPTION. A detailed breakdown 
of the power consumption of Radio Set AN/ARC-94 is 
shown in table VIII. Figures 1-3 through 1-6 show 
typical turn-on and _ switching surge current 
characteristics. 


1-22. CONTROLS. The operating control of Radio 
Set AN/ARC-94 and their locations and functions are 
given in table IX. 


TABLE IT. MODULE COMPLEMENT 


COLLINS 


MODULE FUNCTIONAL NAME 


Chassis 


Frequency divider 


R-f oscillator 


PART NUMBER 


544~9293-00 


546-2142-005 


528-0251-005 
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TABLE III, MODULE COMPLEMENT (Cont) 


COLLINS 


I-f translator 544-9286-00 


Kilocycle-frequency stabilizer 528-0112-005 


Low-voltage power supply 544-9292-00 
Electronic control amplifier 544-.9290-005 
Three-phase high-voltage power supply 544-9291-00 
AM/audio amplifier 546-6053-00 


Megacycle-frequency stabilizer 544-9289-005 
(effective through 


MCN 3274) 
528-0329-00 


Power amplifier 544-9283-00 
R-f translator 528~-0113-00 


Autopositioner submodule 546-6873-005 
Variable frequency oscillator (vfo) submodule 522-2424-004 


TABLE IV. VACUUM-TUBE COMPLEMENT 


LOCATION SYMBOL FUNCTION 


Power amplifier Eimac Power amplifiers 
module All 8621/4CX250FG 


R-f translator 12AT7TWA Transmit 1-f mixer 
module Al12 
12ATTWA Transmit 17.5-mc mixer « 
12AT7TWA Transmit h-f mixer 
6DC6 R-f amplifiers 
6CL6 Drivers 
6AH6BWA Receive 1-f mixer 


6AH6WA Receive 17.5-mec mixer 


6AH6EWA 17.5-mc oscillator 


6AHE6BWA H-f oscillator 


12AT7TWA Receive h-f mixer 
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Section I 


NOTES; 


|. RF TRANSLATOR MODULE, Al2 

2. POWER AMPLIFIER MODULE, AI| 

CHASSIS, A 

LOW VOLTAGE POWER SUPPLY MODULE, A5 
RADIO FREQUENCY OSCILLATOR MODULE, A2 
(KC) FREQUENCY STABILIZER MODULE, A4 
(MC) FREQUENCY STABILIZER MODULE, AIO 
FREQUENCY DIVIDER MODULE, A 

HIGH VOLTAGE POWER SUPPLY MODULE, A7 
ELECTRONIC CONTROL AMPLIFIER MODULE, A6 
IF TRANSLATOR MODULE, A3 

AM/AUDIO AMPLIFIER MODULE, AQ 


DAMA DY 


DOS 


Figure 1-2. Radio Receiver-Transmitter RT-648/ARC-94 
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TABLE V. TRANSISTOR COMPLEMENT 


LOCATION SYMBOL a TYPE FUNCTION 


Frequency divider module Al 


R-f oscillator module A2 


I-f translator module A3 


Kilocycle-frequency 
stabilizer module A4 
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Ql 
Q2 thru Q5 


Q6 


Ql 


2N2188 


2N2188 


2N2188 


2N697 


2N2188 


2N697 


2N2188 


2N2188 


2N2188 


2N1671B 


2N2188 


2N404 


2N2188 


2N78 


2N2188 


2N542 


2N2188 


2N2188 


Emitter follower 
Locked oscillator 
Emitter follower 
Locked oscillator 
Pulse inverter 
Blocking oscillator 
Isolation amplifier 
Locked oscillator 
Switch 

Unijunction divider 
Pulse amplifier 
1-ke keyer 


Keyed oscillator 


Crystal oscillator 
Isolation amplifier 
Emitter follower 
Locked oscillator 
500-ke amplifier 
500-ke amplifier 
Emitter follower 
Locked oscillator 


100-ke output amplifier 


Ale amplifier 
I-f amplifier 


Tgc-ade amplifier 


Vfo isolation amplifier 


First mixer 
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TABLE V. TRANSISTOR COMPLEMENT (Cont) 


LOCATION SYMBOL oo TYPE FUNCTION 


2N2188 


Kilocycle-frequency Second mixer 


stabilizer module A4 (Cont) 


Q4 2N2188 Isolation amplifier 


Signal i-f amplifier 


Q5 thru @8 2N2188 


2N706 10-ke keyer 


Q9 


2N706 10-ke keyer 


Q10 


2N706 Keyed oscillator 


Qll 


Digit oscillator 


Q12 2N2188 


Ql4 2N2188 Isolation amplifier 


2N2188 Reference mixer 


Q15 


Q16 thru Q19 2N2188 Reference i-f amplifier 


Transient blanker switch 


Low-voltage power 2N670 


supply module A5 


2N458 Transient blanker switch 


2N1131 


Regulator amplifier 


2N332 


Regulator amplifier 


2N550 


Regulator controller 


Electronic control Q1 thru Q4 Amplifier 


amplifier module A6 


Phase inverter 


Q5 


Push-pull output amplifier 


AM/audio amplifier Ql, Q2 Audio amplifier 


module AQ 


Q3 thru Q6 2N2188 I-f amplifier 


2N2188 Age amplifier 


Q7 


2N651 


Audio amplifier 


Q8 


2N651 


Q9 Audio amplifier 


Megacycle-frequency Ql 1 2N1285 Squaring amplifier 
stabilizer module A10 


(Effective through MCN 3274) 


Q2 1 2N697 Pulse amplifier 
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TABLE V. TRANSISTOR COMPLEMENT (Cont) 


LOCATION SYMBOL TYPE FUNCTION 


ce Megacycle~frequency stabilizer 2N697 Spectrum generator 
module A10 (Effective through 
MCN 3274) (Cont) Q4, Q5 2N489 Automatic level detector 


A1Q1, A2Q1 2N1285 Limiting amplifier 


A1Q2, A2Q2 2N706 Isolation amplifier 


A1Q3, A2Q3 2N697 Mixer 
* A1Q4, A2Q4 2N1285 1-me i-f amplifier 


Megacycle-frequency stabilizer Ql 2N706 Squaring amplifier 

7 3275). A10 (Effective MCN Q2 2N2218 Pulse generator 
Q3 2N489 17.5 recycle 
Q4 2N489 8.5-16 recycle 
A1Q1, A2Q1 2N2188 R-f amplifier 
A1Q2, A2Q2 2N706 R-f amplifier 
A1Q3, A2Q3 ; 2N706 Mixer 
A1Q4, A2Q4 2N3135 I-f amplifier 


Vfo submodule A12A2 2N1196 Oscillator 
2N2189 Amplifier 


Amplifier 
Amplifier 


TABLE VI. DIODE COMPLEMENT 


Frequency divider module Al Blocking oscillator circuit 
. (protects transistor Q6) 


Switch circuit 
€ . : Unijunction divider circuit 


Pulse amplifier circuit 


I-f translator module A3 CR1 MQ4532 Diode quad balanced 


modulator 
C CR3 HD2120 Protects transistor Q2 
CR4 HD2120 Protects transistor Q3 
CR5A, CR5B 1N67 Product detector 
« CR6 HD2160 Transmit-receive switch 


CR? 1N645 Tec gate 
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TABLE V. TRANSISTOR COMPLEMENT (Cont) 


LOCATION SYMBOL QTY TYPE FUNCTION 


1N3064 
1N457 
1N457 
1N2167A 


CRI, CR11 Frequency discriminator 
CR3 
CR4, CR5 


CR6 thru 
CR8 


CR9, CR10 
CR12 
CR13 
CR14, CR15 
CR16 
CRI? 


Kilocycle-frequency stabilizer 
module A4 


Blocking diode 


Protects transistor Q10 


Vfo bias (reference 
breakdown) 


1N3064 Phase discriminator 
1N645 
1N270 
1N457 
1N198 


1N645 


Digit oscillator circuit 


Keyed oscillator circuit 


Keyed oscillator circuit 


Keyed oscillator circuit 


(Effective through MCN 3999) 
(Effective MCN 6000) 


Protects transistor Q19 


Transient blanker circuit 
(breakdown) 


Low-voltage power supply 1N3018A 


module A5 


1N2621A Regulator circuit (refer- 


ence breakdown) 


Half-wave rectifier 


1N1492 


CR1 1 PS6903 Interstage isolation 


(breakdown) 


Electronic control amplifier 
module A6 


CR2 1 PS6903 Interstage isolation 


(br eakdown) 


Three-phase high-voltage power CR1 thru Full-wave rectifier 
supply module A7 CR36 


CR37 Protects relay Kl 


CR38 Protects relay K2 


1N645 
HD2120 
HD2120 
HD2120 
HD2120 
1N645 


CR1 
CR2 
CR4 
CR5, CR6 
CR7 


CR8 thru 
CR10 


CR11 
CR12 
CR13 
CR14 


SSB age detector 


AM/audio amplifier module A9 


SSB agc detector 
AM audio detector 


AM age detector 


SSB age detector 


Cw keying circuit 


HD2120 
1N645 
$2885 
1N645 


Age gate 


Key line isolation 


Age delay Zener 


1-ke tuned circuit switch 


Spectrum pulse 


CR1 
CR2, CR3 


A1cRl, 
A2CR1 


Megacycle-frequency stabilizer 
module A10 (Effective through 
MCN 3274) 


Spectrum pulse 


R-f limiter 
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NAVWEPS 16-30ARC94-1 


TABLE V, TRANSISTOR COMPLEMENT (Cont) 


SYMBOL 


Megacycle-frequency stabilizer 
module A10 (Effective MCN 3275) 


Power amplifier module All 


(Effective through MCN 7389) 


(Effective MCN 7390) 


(Effective through MCN 7389) 


R-f translator module A12 


Autopositioner submodule A12A1 


Chassis 


(Effective MCN 6500) 
(Effective MCN 6500) 
(Effective MCN 6500) 
(Effective MCN 6500) 


(Effective MCN 6967) 


Revised 15 July 1964 


CR1 
CR2A, CR2B 
CR3 
CR4 
CR5 


CR6 


CR7A, CR7B 


CRIO0A, CR10B 


CR8A, CR8B 


CR1, CR2 
CR3, CR4 


Section I 


QTY TYPE FUNCTION 


1N1491 
MP3040 
1N198 
1N457 
1N3004B 


1N3020B 


10M20022 


50M195ZB2 


FD1009 


R-f limiter 


Rectifier for 17.5-mc 
oscillator control voltage 


Rectifier for 8.5- to 16-mce 
oscillator control voltage 
Half-wave bias rectifier 
Phase discriminator 

Adc rectifier 

Adc gate 


Bias Stabilization 
(breakdown) 


Tec reference Stabilization 
(breakdown) 


400-volt screen voltage 
stabilization (breakdown) 


400-volt screen voltage 
stabilization (breakdown) 


PEP limiter 


Capacity switch 
Protects relay K3 
Age rectifier 


17.5-mce oscillator bias 
switch 


Protects relays 


Protects relays 


Sidetone relay rectifier 


Isolation diode 


400-cycle interlock relay 
rectifier 


Transient suppression 
Transient Suppression 
Sidetone rectifier 
Gating 

Gating 

Protects relay K3 


Protects relay K6 


1-il 
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TABLE VIT. RELAY AND MOTOR COMPLEMENT 


LOCATION QUANTITY FUNCTION 


RELAYS 
I-f translator module A3 


SYMBOL 


TR relay 


Sideband selector 


AM/SB relay 


SB/AM relay 
TR relay 


Three-phase high-voltage Plate contactor relay 


power supply module A 


Step-start relay 


Overload relay 


Cw keying relay 


AM/audio amplifier module AQ 


Cw TR delay relay 


PA band-~switch interlock relay 


Power amplifier module All 


Tune power relay 


R-f translator module Al2 TR relay 


TR relay 


Motor relay 
TR relay 


Autopositioner submodule A12A1 1-ke motor relay 


10-ke and 100-kc motor relay 


On-off relay 


Chassis 


Delayed keying relay 


Keying relay 


Recycle relay 


Antenna transfer relay 


Sidetone relay 


Time delay relay 


Delay interlock relay 


[om a a oo So 


400-cycle interlock relay 


ray 


18-volt delay relay 
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TABLE VI RELAY AND MOTOR COMPLEMENT (Cont) 


LOCATION SYMBOL QUANTITY FUNCTION 


MOTORS 


Bl 1 
B2 1 


R-f translator module Al2 Band-switch motor , 


Autopositioner submodule A12A1 Bl 1 
B2 1 


TABLE VIH. DETAILED POWER CONSUMPTION 


Band-switch motor 


Power amplifier module All 


Servo tuning motor 


1-ke motor 


10-ke and 100-ke motor 


MAXIMUM MAXIMUM 
(SURGE CURRENT) | (SURGE CURRENT) 
AT TURN ON WHEN KEYED 


eee 


RECEIVE TRANSMIT 


VOLTAGE (STANDBY) | (STEADY-STATE) 


115 volts, 3 phase, 400 cps, 

phase 1 (pin 1 of rear con- 

nector, RT-648/ARC-94) 

115 volts, 3 phase, 400 eps, 

phase 2 (pin 2 of rear 

connector) 

115 volts, 3 phase, 400 cps, 1.21 | 131 
phase 3 (pins 3 and 12 of 

rear connector) 

27.5 volts de 


TABLE IX. OPERATING CONTROLS 


. LOCATION CONTROL FUNCTION 


Radio Set Control 
C-3940/ARC-94 


Selection of operating mode 
and on-off function. 


Mode selector 


RF SENS 


R-f gain control. 


Selection of proper 
operating frequency. 


Four frequency 
selector knobs 


Radio Receiver-Transmitter Meter selector switch 


RT-648/ARC-94 


Monitor supply voltages 
and check frequency 
accuracy. 
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-94 


TYPICAL CURVE SHOWING 
OC CURRENT SURGE WHEN 
TURNING ON RT~—648/ARC 
WITH A 26VOLT DC SUPPLY 
VOLTAGE 


TIME (IN SECONDS AFTER TURN—ON 


@ o 


(dWV) LNSYUND OG 


-On Surge Current 


Cc Turn 


Typical D- 


-3 


Figure 1 
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i on tt i H sae 
y, ra 7 + 
: i a i rH WT 1 i 
TYPICAL CURVE SHOWING DC CURRENT 
WHEN THE RT-648/ARC-94 SET 1S 
H i KEYED IN AM MODE WITH A 28 VOLT 
) i DC SUPPLY VOLTAGE. (SURGE CURRENTS 


bd I t He i] ARE SLIGTLY LOWER IN USB ORLSB 
MODES) 


| ite) 


TIME IN SECONDS AFTER KEYING 


Figure 1-4. Typical D-C Transmitter Keying Surge Current 
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A LINE SUPPLY VOLTAGE 


OF 117 VOLTS 


400 CPS CURRENT SURGE 


TYPICAL CURVE SHOWING 
WHEN TURNING ON 


RT-648/ARC- 94 WITH 


TIME IN SECONDS AFTER TURN-ON 


NAVWEPS 16-30ARC94-1 


Figure 1-5. Typical A-C Turn-On Surge Current 
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TYPICAL CURVES SHOWING 400 CPS 
CURRENT SURGE ON EACH PHASE 
WHEN KEYING THE RT-648/ARC-94 
WITH A 3 PHASE LINE SUPPLY 
VOLTAGE OF II5 VOLTS. (LINE-TO- 
GROUND) 


JARC-94 


SURGE CURRENTS ARE 
CONSIDERED IDENTICAL 


PHASE | ~ RT-648/ARC-94 PIN | PHASE | AND PHASE 2 
PHASE 2- RT-648/ARC-94 PIN 2 


4 


1 


ie] 


TIME IN SECONDS AFTER KEYING 


Figure 1-6. Typical A-C, Three-Phase, Transmitter Keying Surge Current 


Section I 


1-17/1-18 


NAVWEPS 16-30ARC94-1 


Section II 
Paragraphs 2-1 to 2-4 


SECTION II 
TEST EQUIPMENT AND SPECIAL TOOLS 


2-1. GENERAL. 


2-2. This section lists all test equipment and special 
tools required for organizational and field level main- 
tenance of Radio Set AN/ARC-94. 


2-3. TEST EQUIPMENT. 


2-4, The test equipment required for organizational 
and field level maintenance of Radio Set AN/ARC-94is 


listed in table X. Figure numbers for special items of 
test equipment are given inthe first column of table X. 
References to the specific use and application of test 
equipments are given in the last column of table X. 
Some of the test equipment required is contained in a 
maintenance kit, Collins part number 547-3915-00. 
Paragraphs 2-7 and 2-11 provide additional informa- 
tion on Radio Set Test Harness 678P-1land Radio Test 
Set 678Z-1. 


TABLE X. TEST EQUIPMENT 


AN TYPE OR 
MANUFACTURER’S 
DESIGNATION 


FIGURE | INDEX 
NO. NO. 


A-c vtvm TS-505A/U 


Audio oscillator AN/USM-30 
TS-520/U 
6-db pad 


Dummy load 


Frequency 
converter 525A 


AN/USM-26A 


Frequency 
counter 


Radio Test Set 
part No. 
548-8001-005 


549~1006-003 
p/o 678Z-1 


Test lead No. 


Test lead No. 549-1007-003 


p/o 678Z-1- 


549-1008-003 
p/o 678Z-1 


Test lead No. 


549-1009-003 
p/o 678Z-1 


Test lead No. 


Bird 82C, 51.5 ohms 


Hewlett-Packard 


678Z-1, Collins 


ALTERNATE 


Ballantine 310A Measures a-c voltages. 


Hewlett-Packard Generates audio 
200CD signals. 


Hewlett-Packard Measures a-c and d-c 
410B voltages, 


Measurements Corp. | Used as pad for 
model 80-Z H3 HP-606A. 


Used as RT-648/ 
ARC-94 load. 


Used with frequency 
counter. 


Hewlett-Packard Tests signal frequency 
525B control. 


Voltage comparator, 
tgce override and vfo 
capture range function, 
and dummy 
microphone. 


Test connection. 


Test connection. 


Test connection. 


Test connection. 
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FIGURE 
NO. 


INDEX 
NO. 
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TABLE X. TEST EQUIPMENT (Cont) 


Test lead No. 5 


Test lead (ground) 


Test lead bag 


Power cable 


Signal generator 


High-impedance 


headphones 


Microphone 


Oscilloscope 


Oscilloscope 
amplifier 


Oscilloscope 
amplifier 

Power supply, 28 
volts de 


Power supply, 115 
volts, 400 cps, 
3 phase 


Radio Set Test 
Harness 


Test harness 
subassembly 


Cable, 
RT-648/ARC-94 


Cable assembly, 


| 27.5 volts de 


Cable assembly, 
115 volts, 400 
cps, 3 phase 


AN TYPE OR 
MANUFACTURER’S 
DESIGNATION 


549-1010-003 
p/o 678Z-1 


549-1005-003 
p/o 678Z-1 


024-0252-00 


| p/o 678Z-1 


548-3539-002 
p/o 678Z-1 


AN/URM-25 


Electro-Voice 205 


Tektronix 541 
Tektronix 53/54B 


Tektronix 53/54K 


678P-1, Collins part 
No. 547-3914-00 


548-8292-005 
(p/o 678P-1) 


548-8002-004 
(p/o 678P-1) 


548-8023-003 
(p/o 678P-1) 


548-8025-003 
(p/o 678P-1) 


ALTERNATE 


Hewlett-Packard 
606A* 


Test connection. 


Test connection. 


Holds test lead. 


Provides power to 


678Z-1. 


Generates special test 
signal. 


Monitors audio signals. 


Supplies audio signal 
input. 


Visual signal 
observation. 


Used with oscilloscope. 


Used with oscilloscope. 


Supplies d-c power. 


Supplies a-c power. 


Furnishes a means of 


connecting and control- 


ling RT-648/ARC-94 


during test adjustment. 


Provides controls for 
operating RT-648/ 


ARC-94 during test and. 


adjustment. 


Connects RT-648/ 
ARC-94 to 678P-1. 


Connects 27.5-volt 


| d-c power supply to 


678P-1. 


Connects 115-volt a-c 
power supply to 


; 678P-1,. 
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Paragraphs 2-5 to 2-6 


TABLE X. TEST EQUIPMENT (Cont) 


AN TYPE OR 


FIGURE | INDEX 


NO NO MANUFACTURER’S ALTERNATE 
‘ i DESIGNATION 
Cable assembly, 548-8284-004 Connects C-3940/ 
C-3940/ARC-94 (p/o 678P-1) ARC-94 to 678P-1. 
Cable r-f 549-4334-002 Connects signal 
(p/o 678P-1) generator to 678P-1. 
R-f adapter 357-9291-00 Signal connections. 
connectors (2) 
. 
T-connector Hewlett-Packard Signal connections. 
455A 
* 
w Multimeter Triplett 630A General purpose. 


Calibrated Collins 513 Oscillator frequency 
receiver check. 


*If the signal generator used has an output impedance of 52 ohms (Hewlett-Packard 606A has an output imped- 
ance of 52 ohms), a 6-db pad must be inserted between the signal generator and the RT-648/ARC-94. Set the 
output voltage of the signal generator, as indicated on the signal generator meter, to exactly the setting given 
in the test procedure. This will give ‘‘hard’’ microvolt sensitivities. Refer to IRE standards on measure- 

ec ment of receiver sensitivity. To check the HP-606A, connect the vtvm, using the 455A probe T-connector, 

: to the output of the 6-db pad. Adjust the output of the generator to read 2 volts on the signal generator 
meter; note reading on the vtvm. This reading should be the same as the generator meter reading. Remove 
the probe T-connector from the 6-db pad, and connect a 3- or 4-foot length of coaxial cable to the 6-db pad. 
Connect the probe T-connector to the end of this coaxial cable. The vtvm should now read the same voltage 
that was read at the output of the 6-db pad. If the signal generator does not meet the above check, it should 
not be used to perform any test on the RT-648/ARC-94. 


2-5. SPECIAL TOOLS. given in the first column of table XI. References to 

the specific use and application of special tools are 
2-6. The special tools required for organizational and given inthe last column of table XI. Mostof the special 
field level maintenance of Radio Set AN/ARC-94 are tools required are contained in Maintenance Kit 678Y-1 
listed intable XI. Figure numbers for special toolsare shown in figure 2-9. 


TABLE XI. SPECIAL TOOLS 


INDEX NO, COLLINS ; 

« IN FIGURE 2-9 PART NUMBER NOMENCLATURE USE AND APPLICATION 

7 547-3915-00 678Y-1 Maintenance Kit 

554-4851-005 Cabinet Storage Space for maintenance 

ki, kit 
549-0990-004 Radio set test fixture Holds transceiver during test 
548-3452-00 Test set, r-f translator Facilitates test and 

« module Al2 adjustments 


549-0637-002 Printed circuit repair Repairs printed circuits 
kit 
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TABLE XI. SPECIAL TOOLS (Cont) 


INDEX NO. COLLINS 


IN FIGURE 2-9 PART NUMBER NOMENCLATURE 


USE AND APPLICATION 


2-4 


548-3455-004 


548~3501-004 


548-3453-004 


548-3502-004 


548-3463-004 


548-3461-004 


548-3505-004 


548~3459-004 


548-8014-003 


548-3489-003 


548~-3490-002 


549-4334-002 


548~3522-002 


548- 3528-002 


548-3525-002 


548-3533-003 


104N4X6 


220-1463-00 


220-1461-00 


Test set, low-voltage 
power Supply module A5 


Test set, megacycle- 
frequency stabilizer 
module A10 


Test set, electronic 
control amplifier 
module A6 


Test set, frequency 
divider module Al 


Test set, r-f oScillator 
module A2 


Test set, AM/audio 
amplifier module A9 


Test set, i-f translator 
module A3 


Test set, kilocycle- 
frequency Stabilizer 
module A4 


AutopoSitioner frame 


Phone cable 


Mike cable 


R-f cable 


50-ohm signal generator 
load 


Capacitor divider, 8 to 
30 me 


Capacitor divider, 2 to 
8 mc 


Neutralizing detector 


Bag, cotton duck 


Tube extender, 9-pin 


Tube extender, 7-pin 


Facilitates tests and 
adjustments 


Facilitates tests and 


adjustments 


Facilitates test and 
adjustments 


Facilitates tests and 
adjustments 


Facilitates tests and 
adjustments 


Facilitates tests and 
adjustments 


Facilitates tests and 
adjustments 


Facilitates tests and 
adjustments 


Facilitates test and 


adjustments of Autopositioner* 


Connects test equipment to 
HEADSET jack on 678P-1 


Connects test, equipment to 
MIKE jack on 678P-1 


Facilitates test equipment 
connections 


Impedance matching for h-f 
signal generator 


Voltage divider 


Voltage divider 


Driver and feedback 
neutralization adjustments 


Container for small tools 
Extends vacuum tubes for 
test purposes 


Extends vacuum tubes for 
test purposes 
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TABLE XI, SPECIAL TOOLS (Cont) 


COLLINS 


PART NUMBER 


549-0989-003 


546-7321-002 


549-0974-002 


343-0133-00 


024-2700-00 


024-0309-00 


024-0310-00 


328-0048-00 


024-2900-00 


024-0019-00 


024-0295-00 


547-2796-002 
357-9337-00 


357-9314-00 


357-9329-00 


024-0345-00 
or 
024-0307-00 


361-0154-00 


548-3530-002 


548-3486-002 


548-3499-002 


548- 3499-002 


756-4330-003 


NAVWEPS 16-30ARC94-1 


NOMENCLATURE 


R-F translator 
electrical load 


Coaxial jumper cables 
(6) 


Pointer 


Machine screws 4-40 x 
1/4 (3) 


Bristo wrench no. 8 
(with handle) 


Alignment tool no. 2 


No. 2 Phillips 
screwdriver 


Setscrew 4-40 (2) 
Bristo wrench no, 4 
Bristo wrench no. 8 
Alignment tool no. 1 
Tuning tool 


BNC straight adapter 
(UG-491/U) 


BNC T-adapter 
(UG-274A/U) 


BNC straight adapter 
(UG-914/U) 


PA tube extractor 


Shielded-~cap double 
banana plug (2) 
Dial 


Test probe no. 1 


Test probe no. 2 
Test probe no. 3 


Detector, 2 to 30 mc 


Section II 


USE AND APPLICATION 


Driver plate load 


Signal connection for test 
purposes 


Alignment and check of 
Autopositioner 


Attaches Autopositioner 
frame to r-f translator 
module extender 


Assembly and disassembly 
procedures 


Facilitates adjustment of 
electrical components 


General purpose hand tool 


Connects dial to Autoposi- 
tioner output shaft 


Assembly and disassembly 
procedure 


Assembly and diasassembly 
procedure 


Facilitates adjustments of 
electrical components 


Tuning electrical components 


Electrical connections 


Electrical connections 


Electrical connections 


Removes power amplifier 
tubes from transceiver 
chassis 


Electrical connections 


Aligns and checks 
Autopositioner 


Connects coaxial cables 
to transceiver signal 
test points 


Connects coaxial cables to 
transceiver signal test points 


Connects toaxial cables to 
transceiver signal test points 


Transmit noise measurements 
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2-7. RADIO SET TEST HARNESS 678P-1. Radio Set 
Test Harness 678P-1 furnishes a means of connecting 
and controlling Radio Receiver-Transmitter RT-648/ 
ARC-94 while itis being testedandadjusted. Radio Set 
Control C-3940/ARC-94 may be plugged into Radio Set 
Test Harness 678P-1 to control the RT-648/ARC-94. 


2-8. Radio Set Test Harness 678P-1 is 8-1/2 inches 
wide, 9-9/16 inches high, and 16 inches deep. It weighs 
30 pounds maximum, including cables which are fur- 
nished as part of Radio Set Test Harness 678P-1. 
Operating controls are located on a sloping front panel 
for convenient operation. All power connectors and 
protective components are located ona horizontal rear 
deck. 


2-9, Figures 2-1, 2-2, and 2-3 identify all controls, 
connectors, and associated cables of Radio Set Test 


. Transceiver selector switch 
. RF OUTPUT meter 


. WATTS REFLECTED-FORWARD meter switch 


. TUNE POWER button 
. KEY switch 
. CW KEY switch 


NAVWEPS 16-30ARC94-1 


Harness 678P-1. Figure 2-4 is anover-all schematic 
diagram of Radio Set Test Harness 678P-1. 


NOTE 


When using Radio Set Test Harness 678P-1 with 
Radio Set AN/ARC-94, the transceiver selector 
switch, located in the upper left-hand corner of 
the sloping front panel of the 678P-1, must be 
set to 618T-2. The remote control panel se- 
lector switch, located third from the lower 
right-hand corner of the 678P-1, must be set 
to 714E-2/3. The RT-648/ARC-94 cable must 
be plugged into the connector marked 618T-2/3. 
The performance of these steps sets up the 
678P-1 for use with the AN/ARC-94. 


7. Remote control panel selector switch 
8. 3002 AUDIO LOAD switch 

9. HEADSET jack 

10. MIKE jack 

11. 6002 BAL AUDIO IN jack 

12. DC POWER switch 

13. AC ON-OFF switch 


Figure 2-1. Radio Set Test Harness 678P-1, Front Panel 
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RT-648/ARC-94 connector . 28V DC FUSE 

DIR WM RF IN connector . 5A $3 FUSE 

Not used . 5A 02 FUSE 

DC IN connector . 5A $1 FUSE 

ANT. CPLR connector - GRD connector 

AC IN connector . Not used 

DIR WM RF OUT connector . KEY INTLK BY PASS-NORMAL switch 
500 RF LOAD connector . Ground pins 


Figure 2-2. Radio Set Test Harness 678P-1, Top Panel 
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Section IT NAVWEPS 16-30ARC94-1 


os 
. Cable, RT-648/ARC-94 . Cable, r-f 
. Not used . Cable assembly, C-3940/ARC-94 4s 
Cable assembly, 309A-1 . Cable assembly, 309A-2D 
Cable assembly, 115 volts, 400 cps, 3 phase . Cable assembly, 180L 
Not used . Cable assembly, 27.5 volts de 
9 


Figure 2-3. Radio Set Test Harness 678P-1, Associated Cables 


Section II 


NAVWEPS 16-30ARC94-1 


3NI7 GY9 Y3MOd 3NNL O 


40.L037aS WY/8S 


TONLNOD Y3ddOHD ‘ 


55 59 25 24 31 


g e 
2 ¢ 8 Fs 
q@moouwuorHsye sas Fzz00 oS zg |& 
GEER EER eee ERE EEE EET og sg ag 
= > 23 F F = > = 
Peseeeessessececeg# es? 22 ff gé 
Peel ote eee ete tb ete eae a 8 Cee ae a= 
i w oO < ° 
Sz x @o 0 Ow uk OO Fx eX 46 EZ aoewnwner-enNno oo a ve. yw : Sa 
pa) aa 
zea 884-4441 TATE EEEEEY os ss tee 
See I 5 935 
ot N - 9 xg 
Fe 6 N Fy 
z 
oe 
_o ao 
a xo = 
hecho : 
= $ 
ie 8832 5 ye O [Z| —" 
: Elo a 
F 7 ce auvds 
——F 
= <2 
v 3uIM O9u4 se 4 | \_i¢s 
aiet Gl sO fs EN Gat I ch 
Pe ane st 6 FE 
: <3 9 SHIM 03Nd OWI 
0 3m 0384 8 aan +} cep aehinas 
3 30 038s 8 Be REE Se Bee es ie ae 
4 3am oda 8 I AE a oe Fe ee ae 
9 3uIM O3us B > z Pee Ive 93 
MN masa eo 2 a ee isak ons 
H auIM 03 
1 3M aud gt Ce eee a ey 
r 34m 0344 254 ei —} HH |] oe taseas 
4 34m 0344 2 BEE ahh Rae Ee ees 
bo) Tere)| Su ceauS tS Eeuctee Seeeeee 5 7 3uIM 0344 A009 
W 3YIM O3us @ ee A $$$ i¢e W 3uIM O34 
N 3uIM O3yd & : aanaee $N 3YIM 0344 
0 341m o744 2 pelle Lt oh eee ee 
ON) aula oma 2 S52 eas BRD eee 
] 
ALIALLISNAS 48 3 >—-— B ALIALLISNSS JY 
aii eer ae 
3NIT Aa MO : les! 3 3NIT AB MO 
4OLOF13S asn/asy & YOL037aS asnvast 


& 40103738 Wv/as 


23NI7 GY9 Y3MOd 3NNL 
® 1OYLNOD Y3ddOHD 


NO 4aMOd — ~ S NO 4Y3MOd 
3NIT Aa» ‘2 aNI7 Aa» 
ae Pe Ea 
vt 
ioe ee ean 1 I A 
indNi olanv 8 W—<@ LOH (Viva) 
ishteavay 2 a eA 
iNdino olany » ts LOH (viva 
i rN iAdino olany 
Q109 (Vi¥O) fee ee pee 2 ang ‘oan 
a 
sec adini ae ee en 6 ee Se Sie aren 
NI OGAS22+ 8 © ; 
a | oe ae 
wo 
381d JTOAIIY | >— le a S3S1Nd 31OA0SY 
Ni Sdd00% ‘ASHI = | a — = NI Sdd006 ‘ASI! 


NI DGAOSzZ+h ; 
OAV 3.LOW3Y 2 ae 


QAANaSAY ¢ @ 


guvds 2 
4NO 9GAS‘22+ { 


41NO $d900% ‘ASI! 


2 


S3uvdS 


15 6 8 22 


14 3 


FINGOW AlddNS 
Y3MOd AH OL 
LNO YAMOd AYVWIYd 


13 2 


GNNOND SISSVHD @ 


LNO JAQAOSZ+ < 


i 

| 
TOYLNOD Y3ddOHD -— 
3NI1 GH9 Y3MOd 3NNL ~!>— 
U 

l 

LU 

' 

l 


> - 
A 
41NO Sdd00% | > a 
ASHI a os 
ry 
n a 
ion 
3S1Nd FIAIaY x 
\ 
“1 
Lno | 
oaagu2| °? 4 
i} 
430-NO AH 0 >—t 
annoud od—! 
AV134 NOOTHALNI i 
e 
| 
3NIT Aa 
{ 
z 
I 
ot 
“> 
| 
o- 
> | 
o>—L 
| 
a 
o>-++ 
i} 
2a t+ 
sauvds ! 
o> 
is 1 
| 
=> 
annoud 


[15 SEC LIMIT] SEC LIMIT 


INTLK 
NORMAL 
s7 2 

BYPASS | 72 


OFF 


loo) A aieg OM tO b0 o 


GROUND 
PIN 
| 


~<e2 
cau = <* 
+<e 


see 


™ NE SGAO0S2 + 


| sauvds 


Q3AuN3S3y 


QNNOYS OV 
GNNOYS SISSVHO 


JINGOW Adds 
Y3aMOd AH 
OL LAdNI Y3MOd 


ino 
DOAS'LS + 


41NO Sdd00¥'ASII 


NI SdOOOH'ASII 
NI DOQAS‘22+ 


} NI SddOOp‘ASII 


NI DOAG 22+ 


} annous 


@ NO Y3MOd 
— 3NIT ASH 


& ) sauvds 


Nj LNO 9dAG‘22+ 
© LNO Sdd00H'ASII 


——<r } sauvds 
+o 
+e 
Some God 


FM 
eg 2 Or 
ond a rs) T Dis 
ie cael eames (aeegs Feo wi 5/3 
Ww} —o 0M 9 0.9 O_O o |< > 
< OY lof SP OO} FT] ol LS 2 
6K = = 


o 3NI1 A3y 
i} 
> NO YaMOd 
|_¢> yo1oa las Was 
[a] —1¥ 3NIT 
9 | 
° --| YOL9373S asn/ast 


—< € 3NIT ASM LAvuOUlY 


¢ NO VLVG 


Eyal | 
zh o m | S3uvdS 
ov}? a +X< a 
wey BNI ABM MO 
| Lavuouly 


> M-OJINI ONVE 


M-OJNI ONVE & >—+-— 


' 
Z-O4NI ONVE © 


A-OJNI_ ONE © >—— 


X-O4NI GNVE © 
(ON) SOLVOIGN] SNNL IN 


6 
ANT. CPLR 


OC POWER 


i Flo 


SA 
@2 FUSE 


1 F2Q 


J7 


Cae] [01 Fase] 


c 
B 


GROUND { 
iN 


27.5VDC 
115V, 400CPS 


IN 


= Z-OJNI ONVE 
= ae | a cate 


= (ON) YOLVOIONI SNAL 


TO CABLE W5 
AND Pi OF 
CONTROL UNIT 


2-9/2-10 


Radio Set Test Harness 678P-1, Schematic Diagram 


Figure 2-4. 
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2-10. FUNCTIONS. Radio Set Test Harness 678P-1 
has switches that control the power, both ac and dc, 
which is supplied to the RT-648/ARC-94 being tested. 
All power inputs are fused. There are switches for 
keying the RT-648/ARC-94. A directional wattmeter 
is provided for measuring both forward and reflected 
power. Jacks are provided for use of Radio Set Test 
Harness 678P-1 either with or without an antenna 
coupler. The TUNE POWER button is used to check the 
[ circuit in the PA that places the 25-ohm resistance in 
series with the r-f output for tune-up operation with an 
antenna tuner. 


2-11, RADIO TEST SET 678Z-1. Radio Test Set 
678Z-1 performs several functions in testing and 
adjusting the RT-648/ARC-94. Radio TestSet678Z-1 


1, FUNCTION METER 
. 115V. AC pilot light 
. FUNCTION SELECTOR switch 
. LEVEL SET R1 control 
. OFF-SET ADJUST R2 control 
. TGC & CAPTURE RANGE R3 control 
. Line power connector 


. CALIBRATE WITH 10.000V test points 


. AUDIO IN NO 1 connector 
. AUDIO IN NO 2 connector 
11, AUDIO OUT connector 


Section II 
Paragraphs 2-10 to 2-12 


contains an accurate voltage comparator which may be 
used to set critical voltages in the RT-648/ARC-94. 
It contains provisions for overriding the transmitter 
gain control for performing measurements. In addi- 
tion, the 678Z-1 contains a dummy microphone which is 
used to connect audio tone inputs to the RT-648/ARC-94. 


2-12. The operations thatare performed by Radio Test 
Set 678Z-1 are selected with the FUNCTION SELEC- 
TOR switch on the front panel. Figure 2-5 identifies 
all controls and indicators on the 678Z-1. Figure 2-6 
identifies all cables supplied with the 678Z-1. Figure 
2-7 is an over-all schematic diagram of Radio Test Set 
678Z-1. Table XII is a list of operations that may be 
performed by the 678Z-1 together with the indicated 
leads connected to the RT-648/ARC-94. 


'7 13 16 ; 


. TEST POINT jack 

. J1-KC STAB jack 

. J2-IF TRANS jack 

. J2-FREQ DIVIDER jack 

. J3-KC STAB jack 

. J4-KC STAB jack 

. GRND jack 

. X10 METER SENSITIVITY button 
. ON-OFF switch 

. Associated cables (see figure 2-6) 


Figure 2-5. Radio Test Set 678Z-1, Front Panel 
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. Bag 

. Test lead, ground 
. Test lead, No. 1 

. Test lead, No. 2 
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. Test lead, No. 3 
. Power cable assembly 
. Test lead, No. 4 
. Test lead, No. 5 


Figure 2-6. Radio Test Set 678Z-1, Associated Cables 


2-13. CONNECTIONS. 


2-14. Connect the 115-volt, 400-cps power cord to the 
receptacle on the rear of the 678P-1. ConnecttheGRD 
jack to the RT-648/ARC-94 chassis. 


2-15. Connect the test leads to the RT-648/ARC-94 
test points indicated near the678Z-1testjacks. When 
performing tests, connect only the leads listed in table 
XII for each particular setting of the FUNCTION SE- 


LECTOR switch. The GRD jack may remain connected. 


2-16. CALIBRATION, Each time Radio Test Set 
678Z-1 is used, check calibration as follows: 

a. Lay Radio Test Set 678Z-1 on its back so that the 
front panel is horizontal; keep it in this position while 
performing tests. 

b. Before applying power, adjust the FUNCTION 
METER needle to exactly 0 by adjusting the meter 
zeroing screw. 

c. Set the ON-OFF switch to ON. Allow Radio Test 
Set 678Z-1 to warm up for 15 minutes. 

d, Set the FUNCTION SELECTOR switch to SET 


LEVEL, 


Do not press the X10 METER SENSITIVITY 
button or damage to the meter may result. 


2-12 


e, Adjust LEVEL SET control R1 until the meter 
indicates +10. 


NOTE 


In addition to this regular calibration, Radio 
Test Set 678Z-1 should be calibrated every 6 
months using an accurate differential volt- 
meter. To do this, set the FUNCTION SELEC- 
TOR switch to SET LEVEL, and set OFF-SET 
ADJUST control to the middle of its range. 
Adjust LEVEL SET control R1 until the meter 
indicates +10. Connect a differential volt- 
meter, AN/USM-98( ), between the two CALI- 
BRATE WITH 10.000V test points. Adjust R4 
until the voltmeter indicates 10.000 +0.001 
volts dc. Do not ground either test point during 
this procedure, Remove the 678Z-1 back 
cover, Apply 19.930 volts as measured 
by the AN/USM-98( ), between J4-KC STAB 
jack and ground, Turn the FUNCTIONSELEC- 
TOR switch to 10KC CONTROL BIAS (+20V) 
position, Adjust R25 for a null on the 678Z-1 
FUNCTION METER, Replace the back 
cover, 


2-17. MAINTENANCE KIT 678Y-1. Maintenance Kit 
678Y-1 is composed of 47 items which aid in aligning, 
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TABLE XII. RADIO TEST SET 678Z-1, OPERATING PROCEDURES 


NOTE 


When adjusting for a meter null while the FUNCTION SELECTOR switch is in the following positions, 
adjust carefully until no meter movement can be detected when the X10 METER SENSITIVITY button is 
depressed and released several times. The 678Z-1 GRD jack should be connected to the RT-648/ARC-94 
chassis whenever the 678Z-1 is used. 


SET LEVEL No leads connected. Adjust LEVEL SET control Ri until meter 
indicates +10. DO NOT USE X10 METER SENSITIVITY BUTTON. 


OFF-SET ADJUST Connect J1 in kilocycle-frequency stabilizer module A4 to corre- 
sponding jack on 678Z-1. Ground TP5 in kilocycle-frequency 
stabilizer module A4 and adjust OF F-SET ADJUST control R2 for 
an exact meter null with X10 METER SENSITIVITY button 
depressed. 


70K-5 VFO BIAS Connect J1 and J3 in kilocycle-frequency stabilizer module A4 to 
corresponding jack on 678Z-1. With TP5 grounded, adjust VFO 
BIAS ADJ control R62 in kilocycle-frequency stabilizer module A4 
for an exact meter null with X10 METER SENSITIVITY button 
depressed. (To be used only with module A4 part number 
528-0112-005.) 


NOTE 


Do not attempt to check vfo frequency until the leads have been disconnected from J1 and J3 in kilocycle- 
frequency stabilizer module A4. 


10KC CONTROL BIAS (+20V) Set C-3940/ARC-94 to 9.000 mc. Connect J4 in kilocycle-frequency 
module A4 to corresponding jack in 678Z-1. Adjust 1OKC CONT 
BIAS ADJ control R63 in kilocycle-frequency stabilizer module A4 
for an exact meter null with X10 METER SENSITIVITY button 
depressed. 


Connect J2 in frequency divider module Al to corresponding 678Z-1 
jack, Adjust R15 in low-voltage power supply module A5 for an 
exact meter null with K10 METER SENSITIVITY button depressed. 


TGC OVERRIDE Connect J2 in frequency divider module Al and J2 in i-f translator 
module A3 to corresponding 678Z-1 jack. This function is to be 
used in making distortion and carrier attenuation measurements. 
Set TGC & CAPTURE RANGE control R3 fully counterclockwise. 
Then key RT-648/ARC-94 and adjust R3 until RT-648/ARC-94 r-f 
output is 154 volts for two-tone input and 72 volts for AM mode. 


NOTE 


Care must be taken not to overdrive the RT-648/ARC-94 

' when the tg¢ is overridden. Observe output and never exceed 
100 watts for AM or 400 watts PEP for two-tone SSB 
modulation. 


70K-5 CAPTURE RANGE Connect J2 in frequency divider module Al and J3 in kilocycle- 
frequency stabilizer module A4 to corresponding 678Z-1 jack. 
See instructions for kilocycle-frequency stabilizer capture range 
check, paragraph 5-45, 
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Figure 2-7. Radio Test Set 678Z-1, Schematic Diagram 
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testing, and trouble-shooting the AN/ARC-94. These 
items are contained in a cabinet that is supplied as 
part of the 678Y-1. 


2-18. Maintenance Kit 678Y-1 includes module ex- 
tenders for the modules in the RT-648/ARC-94. These 
extenders permit modules to be extended outside the 
RT-648/ARC-94 chassis while they are operating. 
This makes the modules more accessible for testing 
or trouble-shooting. Test points on the extenders 
bring some of the pins on the module plugs out to test 
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jacks so that the voltages at these points may be 
measured easily. 


2-19. Maintenance Kit 678Y-1 also includes a number 
of special test probes, test cables, and tuning or align- 
ment tools which facilitate RT-648/ARC-94 mainte- 
nance procedures. 


2-20. Figure 2-9 shows Maintenance Kit e78y-11 
cabinet and components, 


Figure 2-8. (Deleted) I 


Revised 15 July 1964 


2-17 


Section II 


2-18 


NAVWEPS 16-30ARC94-1 


Figure 2-9, Maintenance Kit 678Y-1 
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SECTION III 
PREPARATION FOR USE AND RESHIPMENT 


3-1. GENERAL. 


3-2. This section contains procedures for unpacking, 
preparing for use, and repacking the components and 
intercomponent cabling of Radio Set AN/ARC-94. Be- 
fore unpacking the equipment, check the shipping con- 
tainers for signs of external damage. If the shipping 
containers are undamaged, retain them for use when the 
equipment is repackaged for storage or shipment. 


3-3. DAMAGE CLAIM. 


3-4. If Radio Set AN/ARC-94 is damaged in transit, 
retain all shipping containers and packaging material, 
and contact the transport agency immediately. Damage 
claims against civilian transportation companies will 
not be honored unless packaging material is retained 
for their examination. 


3-5. UNPACKING. 


3-6. To unpack the components of the AN/ARC-94, 
proceed as follows: 

a. Refer to figure 3-1, 3-2, and3-3. Remove each of 
the containers from the components as shown. Remove 
packaging material with care. Plan to reuse it for 
storage and/or future shipment. 

b. Check the packing slip to verify that allitems listed 
have been included in the shipping container. 

c. Check each component of the shipment for signs of 
damage in transit. Examine the cases, listen for loose 
internal parts, and check controls for proper operation. 


3-7. PREPARATION FOR USE. 


3-8. GENERAL PROCEDURE. To prepare Radio Re- 
ceiver-Transmitter RT-648/ARC-94 for use, it must 
be mounted in Mounting MT-2641/ARC-94, supplied 
with cooling air if required, wiredtothe aircraft elec- 
trical system, and tested. Radio Set Control C-3940/ 
ARC-94 is usually installed on the aircraft instrument 
panel, and Radio Receiver-Transmitter RT-648/ 
ARC-94 is usually installed in the elec- 
tronics compartment. 


Radio Receiver-Transmitter RT-648/ARC-94 
must be supplied with cooling air at the speci- 
fied pressure and volume to prevent over- 
heating and premature failure. 


3-9. MOUNTING. To install the equipment in the air- 
craft, proceed as follows: 


a. Select an accessible location for MT-2641/ARC-94 
and RT-648/ARC-94. Refer to figure 3-4. Besureto 
allow adequate sway space for RT-648/ARC-94. When 
selecting the location, take into consideration the 
cooling requirements specified in paragraph 3-12. 
b. After selecting the location, drill holes as shown 
in figure 3-4. 

c. Install Mounting MT-2641/ARC-94 with 16 ma- 
chine screws, nuts, and lock washers. 


NOTE 


Be sure to connect ground strapsto clean, bare 
metal when installing MT-2641/ARC-94. Re- 
move all paint, dirt, and other foreign matter 
from 2-inch square where the vibration iso- 
lators contact the aircraft. 


d. Slide RT-648/ARC-94 onto the MT-2641/ARC-94 
and push to the rear as far aspossible. Do not force. 
e. Secure RT-648/ARC-94 to the MT-2641/ARC-94 
using the two wing nuts. Do not overtighten. Safety 
wire the wing nuts. 

f. Install Radio Set Control C-3940/ARC-94 in the 
aircraft instrument panel in the desired position. 
Refer to figure 3-5 for outline and mounting dimen- 
sions for C-3940/ARC-94. 


3-10. INTERCONNECTING WIRING. Figure 3-6 is 
an interconnecting wiring diagram which shows the 
interconnections between RT-648/ARC-94, C-3940/ 
ARC-94, and an antenna tuning unit or antenna coupler. 
Interconnections between antenna couplers or tuning 
units can be made by referring to the chart given in 
figure 3-6 for the antenna coupler used. 


3-11. Provisions for test connections during mainte- 
nance are afforded by the MIC and PHONE jacks 
located on the front panel of the RT-648/ARC-94. 
Antenna connections are also made to front panel 
connectors. All other connections to the RT-648/ 
ARC-94 are made through a 60-pin connector mounted 
at the rear of the case. A separate grounding pin is 
located beside the 60-pin connector. 


NOTE 


If an auxiliary antenna is connected tothe AUX 
REC. ANT. connector on the front of the 
RT-648/ARC-94, the jumper connecting the 
auxiliary antenna with the main antenna should 
be removed. This jumper is located in the 
relay component under the front panel. The 
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OUTER CONTAINER 


M~2641/ARC-94 


WRAPPING MATERIAL 


Figure 3-2. Packaging Details, Mounting MT-2641/ARC-94 
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OUTER CONTAINER 


WRAPPING MATERIAL 


Figure 3-1. Packaging Details, Radio Set Control C-3940/ARC-94 
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INTERMEDIATE CONTAINER 


OUTER CONTAINER 


INNER CONTAINER 


RT-648/ARC—94 


CORRUGATED 
SPACER 


DESICCANT 
BAGS Fe 


Figure 3-3. Packaging Details, Radio Receiver-Transmitter RT-648/ARC-94 
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SWAY SPACE 


——————_-———- 10.675 


25.048 SWAY SPACE 


24.638 MAX 


19.562 MAX 


SWAY SPACE 


Isoov 
(30V © 
28v 
PAMA 
CAL TONE 


APPROX, LOADED 
HEIGHT 


COOLING AIR 
EXHAUST 


9,558 
9.281 


2,666 MAX 


Figure 3-4. Outline and Mounting Dimensions for Radio Receiver-Transmitter RT-648/ARC-94 
on Mounting MT-2641/ARC-94 
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+ 
3907005 


COLLINS PN 371 2363 00 BENDIX PIGMY TYPE PTO2A-20-39P 
MATES WITH BENDIX PIGMY TYPE PTOGA-29-39S(SR) COLLINS 
PN 37! 6204 OO. 


Figure 3-5. Outline and Mounting Dimensions for Radio Set Control C-3940/ARC-94 
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SHALL NOT EXCEED 0.20 OHM. NO, 20 SHALL BE THE & 5 x: are Ck Oa aid6 Zee az Ore X | RESERVED 
MINIMUM WIRE SIZE USED, ° “ ee re << co se ae <° an Y 
7 IF _A SEPARATE CW KEY LINE IS NOT PROVIDED IN THE < 7 a7% Ee Sur ar ww RESERVED 
AIRCRAFT, RADIO SET CONTROL C-3940/ARC-94 PINS k ==: Zz £4 =a 2 RESERVED 
AND m MUST BE JUMPERED TOGETHER BY THE AIR- a an = 


BAND INFO -X 
BAND INFO-Y 
BAND !NFO-Z 


CRAFT WIRING IN ORDER TO PROVIDE CW OPERATION. 

8. WHEN THE UNBALANCED CARBON MIKE INPUT IS USED, 
THE RETURN CIRCUIT SHOULD BE CONNECTED TO PIN 
18 ON RT—648/ARC-94. IT 1S RECOMMENDED THAT NO 
GROUNDS EXTERNAL TO THE RT-648/ARC-94 CHASSIS 
BE PLACED ON THIS LINE. 


yr @ - lo 


Figure 3-6. Interconnection Wiring Diagram for Radio Set AN/ARC-94 
3-8 Revised 15 July 1964 
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jumper. between K5-8 and K5-5 should be re- 
moved, On later units this jumper is added by 
operation of a toggle switch accessible under 
the front cover near the antenna connector. 


3-12. COOLING REQUIREMENTS. 


3-13. GENERAL. The reliability of Radio Receiver- 
Transmitter RT-648/ARC-94 is determined toagreat 
extent by the operating temperatures of components. 
Proper cooling will ensure maximum reliability of the 
RT-648/ARC-94. The RT-648/ARC-94 has been ther- 
mally balanced to ensure effective cooling of all 
components. These paragraphs describe the cooling 
requirements for the RT-648/ARC-94. 


3-14. MOUNTING. The RT-648/ARC-94 should be 
mounted directly on Mounting MT-2641/ARC-94. If 
the equipment is mounted directly to the frame of the 
aircraft, ensure that air circulation is provided around 
all sides of the component. If the RT-648/ARC-94 is 
mounted on an exhaust plenum, the component should be 
provided with a negative pressure source which re- 
moves air from the exhaust air opening at the bottom 
of the component. Figure 3-7 shows the maximum alti- 
tude and temperature limits at which the RT-648/ 
ARC-94 may be operated without auxiliary cooling. 
The graph is based on a maximum transmit duty cycle 
of 5 minutes transmit followed by a minimum of 5 min- 
utes receive. This duty cycle applies when RT-648/ 
ARC-94 is operating on 10 percent high-line voltage 
with full rated output of 400 watts PEP in SSB or 100 
watts carrier in AM or cw. The RT-648/ARC-94 may 
be operated continuously in the receive mode. 


The gaskets and seals must be in place and in 
good condition to preserve the internal airflow 
balance. The air filter at the input of the 
RT-648/ARC-94 must be clean when making 
air-pressure measurements. The exhaust 
openings in the bottom of the RT-648/ARC-94 
must be free of obstructions. 


Figures 3-8, 3-9, and 3-10 describe and illustrate 
three procedures which may be used to check the 
RT-648/ARC-94 installation for proper airflow. 
These procedures apply only when auxiliary cooling 
is used. 


3-15. AUXILIARY COOLING. 


3-16. The RT-648/ARC-94 may be cooled by withdraw- 
ing air through the exhaust opening in combination 
with air supplied by its own blower. To determine 
the amount of negative pressure necessary in the 
exhaust plenum to cool the RT-648/ARC-94 ade- 
quately, perform the instructions of paragraphs 3-17 


3-2 
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through 3-22, Paragraph 3-23 gives an example 
of a typical cooling problem. 


3-17. Refer to figure 3-11. This figure illustrates the 
relationship between the amount of cooling air Win that 
must enter the blower opening at the front of the 
RT-648/ARC-94 and the cooling airtemperature. De- 
termine the ambient temperature of the inlet air in 
degrees centigrade, Enter the graph along the vertical 
axis representing this temperature, and intersect the 
cooling curve. Read the required inlet airflow (Wjp) in 
pounds per hour along the horizontal axis. The value 
obtained is the mass airflow input (Win) required to 
cool the RT-648/ARC-94 properly when it is operating 
under maximum duty cycle conditions for the deter- 
mined ambient temperature. 


3-18, Refer to figure 3-12. This graphillustrates the 
relationship between the exhaust airflow (Wo,;) and the 
inlet cooling air (Win). Enter the graph at the mass 
airflow input (Win) found in step 3-17. Intersect the 
desired mode flow line. 


If the intersection falls within the shaded area, 
follow the desired mode flow line to the right to 
a point approximately 20 percent beyond the 
right-hand edge of the shaded area. Consider 
this the intersection. 


3-19. From the intersection in step 3-18, follow a 
vertical line down, and read the value of air exhaust 
flow (Wout). This is the air exhaust flow needed 
to maintain the required value of Wine 


3-20. Refer to figure 3-13. This graph illustrates the 
relationship between the exhaust airflow (Wj,) andthe 
negative pressure in the exhaust plenum required to 
maintain Woyt at sea level. Enter the graph along the 
horizontal axis at the value of (Woy) obtained in para- 
graph 3-19. Follow a vertical line to the intersection 
of the desired mode flow line (transmit, receive, or 
blower off but freewheeling). 


If the intersection falls within the shaded area, 
follow the desired mode flow line up to a point 
approximately 20 percent beyond the top of the 
shaded area. Consider this the point of inter- 
section. 


3-21. From the point of intersection, read the value of 
AP» on the vertical scale. Record the figure of APo, 
Do not use this figure for AP. 


= 
fs) 
} 
S 
WwW 
fa) 
~ 
F 
- 
a 
=z 


NAVWEPS 16-30ARC94-1 


ALTITUDE-TEMPERATURE LIMITS OF RADIO RECEIVER- 
TRANSMITTER RT-—648/ARC-94 WITHOUT AUXILIARY 


COOLING 


50% CONTINUOUS DUTY CYCLE 
WITH A MAX TIME OF SMIN IN 
TRANSMIT MODE 


DO NOT OPERATE TRANSCEIVER IN 
SHADED AREA WITHOUT AUXILIARY 
COOLING 


ima can i 


50% DUTY CYCLE 


30 MINUTE 
OPERATION 


20 
AMBIENT TEMP °C 


Figure 3-7. Altitude-Temperature Limits ' 
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MEASUREMENT OF AIR MASS FLOW 
ENTERING THE TRANSCEIVER 


WHEN USED: 
May be used in any instaliation and is the most accurate method of determining air mass flow into the transceiver 


to determine cooling adequacy. This method, however, requires equipment sometimes not available at the 
installing agency. 


PROCEDURE: 


Fabricate a stilling chamber as shown below. Joint between stilling chamber and transceiver must be airtight. Connect a 
a flow meter and manometer as shown. Level and calibrate the manometer. Operate the transceiver in the transmit mode 
and adjust variable speed blower for zero AP. Read mass flow rate into the transceiver. 


STILLING TAPED JOINTS 
CHAMBER BETWEEN STILLING 
CHAMBER & TRANSCEIVER 


TRANSCEIVER 


MANOMETER 
VARIABLE 


RESULTS: 
The measured flow rate must be at least (2483. 8 Ib/hr) x (D). 


D = air density in itt? at the aititude of test (available from meteorological station or weather station. } 


» 
EXAMPLE: 
If test is conducted at 10, 000 feet altitude at a temperature of +25°C, a typical air density would be 0, 0508 Ibitt?, Measured 
mass air flow must be at least: 
= (2483. 8) x (0, 0508) = 126 pounds/hour 
bal 


Figure 3-8. Measurement of Air Mass Flow Entering 
Radio Receiver-Transmitter RT-648/ARC-94 
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MEASUREMENT OF STATIC PRESSURE IN TRANSCEIVER CASE 


WHEN USED: 


Used when the transceiver is installed on Mount 390J-1 or on any system allowing free discharge of cooling air. This is 
the quickest and simplest check. 


hd 
PROCEDURE: 
Level and calibrate a manometer. With the transceiver operating in transmit, hold the rubber hose cf the manometer 
tightly over the 0. 015-inch diameter hole located as shown below. Do not pinch tube. Read AP in a decimal fraction of 
an inch of water. This is a measure of pressure differential between the transceiver case and the atmosphere. 

* 


RESULTS: 
The measured pressure differential must be at least (7, 20) x (D). 


D = air density in ibrtt? at the altitude of test (available from meteorological station or weather service). 


EXAMPLE: 


If test is conducted at 10, 000 feet altitude at a temperature of +25°C, a typical air density would be 0. 0508 Initt?, Measured 
bd AP must be at least: 


AP = (7. 20) x (0. 0508) = 0. 365 inches H,0 


Figure 3-9. Measurement of Static Pressure in Radio 
Receiver-Transmitter RT-648/ARC-94 Case 
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MEASUREMENT OF STATIC PRESSURE 
1N EXHAUST PLENUM UNDER THE TRANSCEIVER 


WHEN USED: 


Used when transceiver is installed on an exhaust plenum for auxiliary cooling. 


7” 
PRECAUTIONS: 
‘Make sure gaskets under the transceiver are in place correctly. Do not measure static pressure in areas of high cooling air 
velocity. Make sure this test includes the effects of any orfice plates used beneath the transceiver. ~ 


PROCEDURE: 


Level and calibrate a manometer. With the transceiver operating in transmit, hold the rubber hose of the manometer tightly 
over a small hole in the exhaust plenum. Do not pinch the tube. Read AP ina decimal fraction of an inch of water. This 
is a measure of pressure differential between the exhaust plenum and the atmosphere. 


SEAL REQUIRED 
AT INTERFACE 


TRANSCEIVER 


EXHAUST PLENUM 


RESULTS: 


The pressure differential, AP, must be zero or negative {as shown) under all conditions of aircraft operation at all 
altitudes and temperatures when the transceiver is operating in the transmit mode. Refer to paragraph 3-15 for 
instructions on interpretation of AP2 readings obtained trom figure 3-11. Follow instructions carefully. 


Figure 3-10. Measurement of Static Pressure in Exhaust Plenum 
Under Radio Receiver-Transmitter RT-648/ARC-94 
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Figure 3-12. Inlet Air Mass Vs Outlet Air Mass 
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=] AIR MASS FLOW EXHAUST (Wout) VS EXHAUST PLENUM fai 
PARTIAL VACUUM (AP) AT SEA LEVEL FOR RADIO 
=| RECEIVER- TRANSMITTER RT-648/ARC-94 


nett wee Soe TE SeTEeREreereaiinie 
Lotte 


Pad 
fo} 


PO 
00 


CAUTION 
AP VALUES OBTAINED FROM THIS 
GRAPH DO NOT INCLUDE THE EFFECTS 
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RECEIVE 
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OPERATION IN SHADED AREA 
REPRESENTS POSITIVE BACK 
PRESSURES IN THE EXHAUST 
PLENUM AND MUST BE AVOIDED 


APg AT SEA LEVEL IN INCHES OF WATER 


50 100 
Woyt-LB/HR 


Figure 3-13. Air Flow Vs Exhaust Partial Vacuum 


3-22. Call air weather service or the base meteoro- 3-23. EXAMPLE, 
logical station and obtain the air density (pounds per 2 
cubic foot) at the altitude and temperature of the test. 38-24, The following steps present a sample solution 
Record this figure. Solve the following equation using effected following the steps presented in paragraph 
the recorded data. 3-15. The graphs of figures 3-11, 3-12, and 3-13 are 

marked with dashed lines to indicate the path of the 


: 0.0765 solution as work progresses. 
D 


AP = AP2 
Where APo = reading taken from figure 3-13 in inches 
of water, 
D = density of air reported by weather 
service in lb/#t3, 
and AP = required pressure differential in inches 
of water needed to ensure effective 
cooling of RT-648/ARC-94. 


3-25. Refer to figure 3-11. Assume a cooling air 
temperature of 36 degrees centigrade. Enter the 
graph from the left at 36 degrees. Follow a hori- 
zontal line to the intersection of the recommended 
air flow curve. Follow a vertical line down and 
read a value of 170 pounds per hour for Wip. 


Record AP. This minimum value of partial vacuum 
must be obtained when the RT-648/ARC-94 is tested for 
cooling adequacy according to the instructions in 
figure 3-10. 


3-14 


3-26. Refer to figure 3-12. Enter the graph at the 
left at a Wjy value of 170 pounds per hour. Follow a 
horizontal line to the intersection of the transmit 
mode curve. Since the example intersection falls 
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within the shaded area, proceed along the transmit 
mode curve to a point about 20 percent beyond the 
right-hand edge of the shaded area, Assume this tobe 
the intersection, and follow a vertical linedownto 250 
pounds per hour for required Woy. Note that Woytis 
always greater than Win. 


3-27. Refer to figure 3-13. Enter the graph at the 
bottom at a Wout Value of 250 pounds per hour. Fol- 
low a vertical line up to the intersection of the transmit 
mode curve. From this intersection, follow ahorizon- 
tal line left and read a required value of A Po of 0.41 
inch of water. 


3-28. Call air weather service or the base meteoro- 
logical station. Assume a reported air density of 
0.0521 pound per cubic foot. Solve the equation in 
paragraph 3~22: 


AP =APp (from fig 3-13) x 0.0765 (constant) 


0.0521 (from weather 
service) 


0.0765 


AP =0.41 x 0.0521 


= 0.602 inch of water vacuum. 


3-29. ADDITIONAL INSTALLATION REQUIREMENTS. 


3-30. MICROPHONE INPUT CIRCUITS. If the AN/ 
ARC-94 is to be operated directly from a carbon 
microphone, connect the output of the carbon micro- 
phone directly to pin 54 on the rear connector of the 
RT-648/ARC-94. The audio level will be correct. If 
it is desired to connect the microphone audio to the 
RT-648/ARC-94 through an interphone amplifier, 
insert an audio pad between the interphone amplifier 
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output and the input to the RT-648/ARC-94. This pad 
must reduce the output of the interphone amplifier to 
the levels specified in table XIII. Figure 3-14 shows 
two typical installations, one for anunbalanced input to 
the RT-648/ARC-94, and the other for a balanced input 
to the RT-648/ARC-94. 


3-31. INSTALLATION TESTING. After the AN/ 
ARC-94 is installed, it must be thoroughly tested and 
checked out. Installation testing enables maintenance 
personnel to establish the specific operating char- 
acteristics of each installation. Installation testing is 
identical to that given in paragraphs 5-15 through 5-26, 


3-32. PREPARATION FOR RESHIPMENT. 


3-33. To prepare Radio Set AN/ARC-94 for shipment, 
perform the following steps: 

a. Remove input power to the equipment. 

b. Disconnect all intercomponent cabling. 

c. Remove RT-648/ARC-94 from MT-2641/ARC-94 
by loosening two wing nuts. 

d. Remove MT-2641/ARC-94 from aircraft. 

e. Remove C-3940/ARC-94 from. aircraft. 

f. Remove intercomponent cabling and input power 
circuit breakers if equipment is not to be reinstalled 
at a later date. ‘ 


3-34. PACKING FOR RESHIPMENT. 


3-35. Refer to figures 3-1, 3-2, 3-3, and package 
equipment according to the illustrations. Use the 
specified packing materials or their approved sub- 
stitutes. If Radio Set AN/ARC-94 is to be shipped 
under special circumstances, different packaging 
may be acceptable. The packaging specified in fig- 
ures 3-1, 3-2, and 3-3 is not sufficient for overseas 
transportation. Get in touch with your supply of- 
ficer for overseas packaging information. 


TABLE XI. STANDARD GAIN SETTINGS FOR RADIO RECEIVER-TRANSMITTER RT-648/ARC-94 


Receiver audio output 


300-mv output with an input signal of 1000 microvolts 


modulated 30 percent at 100 cps. 


Sidetone output 
line. 


Microphone input, unbalanced 


100-mw output with 0.25 volt input on microphone 


0.25-volt input at pin 54 gives proper 


modulation. 


Microphone input, balanced 


0.8-volt input across pins 53 and 37 gives proper 


modulation. 


Revised 15 July 1964 
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AIRCRAFT PAD 
= ee | INTERPHONE 
AMPLIFIER 


RT-648/ARC-94 


600-OHM 
BALANCED 
AUDIO 
INPUT 


MICROPHONE 
AUDIO 
OUTPUT 


37 


7" —— — — ee INTERPHONE 


RT-648/ARC-94 AMPLIFIER 


54 
100-OHM 
UNBALANCED 
AUDIO 
INPUT 


MICROPHONE 
AUDIO 
OUTPUT 
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Figure 3-14. Typical Microphone Input Connections 
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SECTION IV 
THEORY OF OPERATION 


4-1. INTRODUCTION. 


4-2. This section provides a general block diagram 
explanation of the operation of Radio Set AN/ARC-94 
and a separate block diagram explanation of Radio 
Receiver-Transmitter RT-648/ARC-94 and Radio Set 
Control C-3940/ARC-94. This theory of operation 
should be read and understood thoroughly as an aid 
in the maintenance and trouble-shooting of Radio Set 
AN/ARC-94, 


4-3. For personnel who have no single-sideband (SSB) 
experience, a brief explanation of single-sideband 
theory precedes the discussion of the AN/ARC-94. 


4-4. SINGLE SIDEBAND THEORY. 


4-5. Single sideband (SSB) has proved to be a more 
efficient and reliable means of voice communications 
than has amplitude modulation (AM). Efficiency has 
been improved by the concentration of the entire 
transmitter r-f output into a single frequency spectrum 
rather than the division of power by the AM trans- 
mitter into a lower sideband, a carrier, and an upper 
sideband. This division of power inanAM transmitter 
results in less r-f energy available at the AM re- 
ceiver for detection of the modulated audio than would 
be available at an SSB receiver if a single-sideband 
transmitter were being used. 


4-6. To fully understand the development of the single- 
sideband signal, a review of amplitude modulation may 
be helpful. Figure 4-1 is a graphic illustration of AM 
signal development. When the modulating audio spec- 
trum (from approximately 300 to 3000 cps) is mixed 
(modulated) with the carrier frequency, three fre- 
quencies result; the carrier frequency minus the audio 
frequency (lower sideband), the carrier frequency, and 
the carrier frequency plus the audio frequency (upper 
sideband). As each sideband contains identical in- 
formation, the sidebands are redundant with only one 
sideband and the carrier being needed in AM detection. 


4-7. In single sideband (see figure 4-2), the audio 
spectrum is mixed with a carrier frequency in a 
balanced mixer. The output of the balanced mixer 
contains the carrier frequency minus the audio signal 
(lower sideband, LSB) and the carrier frequency plus 
the audio frequency (upper sideband, USB). Thedesign 
of the balanced mixer is such that the carrier fre- 
quency is suppressed. The output of the balanced 
mixer is applied to mechanical filters which pass only 
one sideband each. The outputs of the mechanical 
filters are essentially the audio frequency translated 
up to the carrier frequency, plus or minus the audio 
frequency. 


4-8. The sideband, selected by the operator (example, 
USB), is heterodyned to the desired operating fre- 
quency, amplified in the transmitter power amplifier, 
and fed to an antenna. As stated previously, the side- 
band power applied to the antenna is greater with 
single sideband because all transmitted power is con- 
tained within one sideband. 


4-9, In Radio Set AN/ARC-94 the operator may select 
either USB, LSB, AM, data, or cw operation with the 
mode selector located on Radio Set Control C-3940/ 
ARC-94. In SSB operation, either the upper sideband 
(USB) or lower sideband (LSB) can be utilized to con- 
vey intelligence, as required. 


4-10. GENERAL SYSTEM OPERATION. 


4-11. Radio Set AN/ARC-94 consists of the C-3940/ 
ARC-94 and the RT-648/ARC-94. These units are 
complemented in actual operation by accessory units 
which complete an AN/ARC-94 installation. The ac- 
cessory units involved are a microphone, headset, 
antenna coupler, and an antenna. These items are 
identified in figure 4-3, which shows the components 
and accessory units in their proper positions. In 
addition to the accessory units mentioned above which 
represent a voice communications ‘system, a key is 
necessary for cw operation and data equipment for 
data operation. 


4-12. Radio Set Control C-3940/ARC-94 selects the 
mode of operation (USB, LSB, AM, data, or cw) in 
which the RT-648/ARC-94 can be operated. The 
C-3940/ARC-94 provides the means of controlling the 
receive r-f gain and thus the a-f output. In addition, 
the frequency selector circuits of the RT-648/ARC-94 
are actuated by the four frequency selector knobs 
located on the C-3940/ARC-94, The C~3940/ARC-94 
can select any of 28,000 frequencies in the 2.000- to 
29.999-megacycle range in 1-ke increments. 


4-13. In the transmit function, Radio Receiver- 
Transmitter RT-648/ARC-94 translates the audio 
input information into either an upper or lower side- 
band from 2.000 to 29.999 megacycles, if either the 
USB or LSB mode of operation is selected by Radio 
Set Control C-3940/ARC-94. If the AM mode is se- 
lected on the C-3940/ARC-94, the RT-648/ARC-94 
selects the USB and reinserts the 500-ke carrier. 
This mixed signal in turn is heterodyned up to the 
desired operating frequency, amplified, and fed to an 
antenna. This type oftransmission is called amplitude 
modulation equivalent (AME). For ecw operation, a 
1-ke signal is obtained from the stabilized master 
oscillator through a frequency divider and is fed into 
the RT-648/ARC-94 normal audio input whenever the 
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4-2 


AN AUDIO SPECTRUM WHICH CON- AUDIO 


TAINS THE VOICE INTELLIGENCE SPECTRUM 


1S MIXED WITH A LOW-FREQUENCY 
(I-F) CARRIER 


CARRIER 


AND RESULTS IN AN INTERMEDIATE- 
FREQUENCY AMPLITUDE-MODULATED 
(DOUBLE SI DEBAND PLUS CARRIER) LOWER UPPER 


SIGNAL SIDEBAND SIDEBAND 


CARRIER 


IDENTICAL INFORMATION 1S CONTAINED IN BOTH THE UPPER AND LOWER SIDEBANDS. THE CARRIER CONVEYS NO INFORMATION 
BUT IS TRANSMITTED ALONG WITH THE DUPLICATED SI DEBANDS AND 1S USED TO DEMODULATE (OR DETECT) THE SIGNAL AT THE 
RECEIVER. THIS I-F SIGNAL, CENTERED AROUND 500 KC, 1S HETERODYNED TO THE OUTPUT FREQUENCY, AMPLIFIED TO THE 
REQUIRED POWER, AND FED TO AN ANTENNA. 


Figure 4~1. AM Signal Development 


FREQUENCY —> 


FREQUENCY —> 


FREQUENCY —» 
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ce AN AUDIO SPECTRUM WHICH CON- 
; TAINS THE VOICE INTELLIGENCE AUDIO 
\ SPECTRUM 


FREQUENCY—»> 


500 KC 
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- 
1S FED INTO A BALANCED MODU- 
LATOR ALONG WITH AN I- 
CARRIER. 
i te FREQUENCY—> 
) 
500 KC 
(SUPPRESSED) 
THE BALANCED MODULATOR SUP- 
PRESSES THE CARRIER AND PRO- 
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ke, BECAUSE EITHER S}DEBAND CONTAINS ALL OF THE VOICE INFORMATION, ONLY ONE 1S TRANSMITTED. THE CARRIER 1S NOT 
: TRANSMITTED. THE POWER NOT REQUIRED BY THE UNNECESSARY SIDEBAND AND CARRIER |S APPLIED TO THE TRANSMITTED 
SINGLE $1 DEBAND, 


Figure 4-2, SSB Signal Development 
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cw key is closed. As the USB is actuated in cw, the 
frequency obtained at the RT-648/ARC-94 output is 
1 ke above the frequency indicated on the C-3940/ 
ARC-94 (selected frequency plus the 1-kc keying fre- 
quency). For data operation, the data equipment is 
connected to the RT-648/ARC-94 audio input termi- 
nals. The RT-648/ARC-94 is in the upper-sideband 
mode when the mode selector is positioned at DATA. 


4-14. Much of the same circuitry used in the trans- 
mit mode is used in the receive mode. In USB, LSB, 
data, or cw modes, sideband signals are translated 
to audio frequencies in Radio Receiver-Transmitter 
RT-648/ARC-94 by identical methods. In the AM 
mode, the received signal is detected by a separate 
AM detector and is then fed to the RT-648/ARC-94 
audio amplifiers. In all modes, a Selcal (selected 
calling) output is available from the AM detector. 


4-15. The antenna coupler is necessary to match the 
antenna to the RT-648/ARC-94. The antenna coupler 
is not supplied as part of Radio Set AN/ARC-94, 


4-16. GENERAL OPERATION OF RADIO SET 
AN/ARC-94. 


4-17. Operation of Radio Set AN/ARC-94 includes a 
transmit function, a receive function, and a carrier 
generator function common to transmitting and re- 
ceiving. These three functions will be discussed in 
block diagram form in the following paragraphs. 
- Figure 4-4 is ablock diagram of Radio Set AN/ARC-94. 
Principal intelligence signal flow is shown by heavy 
lines. 


4-18. TRANSMIT FUNCTION. 


4-19. GENERAL. The transmit function is detailed in 
figure 4-4. The transmit function includes an a-f 
input section, an i-f translator section, and an r-f 
translator section. The stages that comprise these 
sections are listed in table XIV. 
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4-20. The a-f input section provides coupling and 
amplification for the voice intelligence to be trans- 
mitted. The i-f translator section contains the cir- 
cuitry for selecting the desired mode of operation 
(SSB, AM, data, or cw), and the stages that modulate 
and process the desired signal accordingly. The r-f 
translator section performs the final conversion step 
in translating the modulated signal information to the 
frequency band selected for transmission. The car- 
rier generator function provides all the frequencies 
required for the double conversion transmit function. 
The carrier generator function also provides all the 
frequencies required for demodulating in the receive 
function. Tuning is carried out within the carrier 
generator function by means of an Autopositioner 
system. 


4-21. A-F INPUT SECTION. An audio signal from the 
operator’s microphone, fed into the 100-ohm un- 
balanced input, is amplified in audio amplifier stages 
A9QI1 and A9Q2 and applied to the balanced modulator 
in the i-f translator section. When a 600-ohm bal- 
anced audio input is used, the signal is preamplified 
by audio amplifier A9Q8 before being applied to 
A9Q1 and A9Q2. 


4-22. When the transmitter is operating in the cw 
mode, a 1-ke audio signal is obtained from fre- 
quency divider module Al. This 1-ke signal is then 
fed from cw keying relay A9K1 to the audio input. 


4-23. I-F TRANSLATOR SECTION. The audio signal 
from the a-f input section and a carrier signal from 
locked oscillators A2Q4 and A2Q8 in the carrier 
generator function are combined in the balanced 
modulator. The balanced modulator yields a sup- 
pressed carrier amplitude modulated output con- 
sisting of upper and lower sidebands. The balanced 
modulator output is fed to automatic load control 
A3Q1, which is controlled by a signal fed back from 
the power amplifier in the power amplifier section. 
The output level of the automatic load control stage 
is adjusted by the feedback voltage to maintain the 


TABLE XIV. TRANSMIT FUNCTION SECTIONS AND STAGES 


A-F INPUT SECTION 


Microphone (accessory) 
Audio amplifiers A9Q1, A9Q2 
Audio amplifier A9Q8 

Cw keying relay A9K1i 


I-F TRANSLATOR SECTION 


Balanced modulator (in module A3) 
Automatic load control A3Q1 

I-f amplifier A3Q2 

P/o mode selector (on C-3940/ARC-94) 
3-ke mechanical filters A3FL1, AI FL2 


I-F TRANSLATOR SECTION (Cont) 


I-f amplifier A3Q4 
Transmitter gain control (tgc) amplifier A3Q6 


R-F TRANSLATOR SECTION 


Transmit 1-f mixer Al2V1 

Transmit 17.5-me Mixer A12V2 
Transmit h-f mixer Al2V3 

R-f amplifiers Al12V4, A12V5 

Drivers Al2V6, A12V7 

Power amplifier module All 
Electronic control amplifier module A6 
Antenna coupler (accessory) 
Transmitting antenna (accessory) 
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Figure 4-3. Radio Set AN/ARC-94, Block Diagram with Input and Output Waveforms 
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transmitter output at a predetermined level. From 
A8@1, the signal is applied to A3Q2 through relay 
A8K5, The desired signal is then amplified by i-f 
amplifier A3Q2 and applied to the mode selector. 


4-24, The mode selector provides the option of operat- 
ing the AN/ARC-94 in either SSB, AM, data, or cw 
mode, In SSB mode, the further option of using USB 
or LSB is provided, 


4-25. In AM mode, the double-sideband suppressed 
carrier signal is applied to 3-kc mechanical filter 
A3FL1, which passes only the upper sideband, A 
500-ke carrier signal from the carrier generator 
function is reinserted into the upper sideband at the 
output of filter A3FL1. 


4-26. In SSB mode, the carrier reinsertion capability 
is disabled, The double-sideband suppressed carrier 
output of A3Q2 is switched either to 3-kc mechanical 
filter A3IFLI or A3FL2, depending onthe setting of the 
mode selector, Filter A3FL1 passes only the USB and 
A8FL2 passes only the LSB, The sideband not passed 
is suppressed, An intelligence consisting of a USB or 
LSB signal is then fed through relay A38K5 to i-f 
amplifier A3Q4. 


4-27, The data and cw modesare similarinfunction to 
the SSB modes since USB is always used for data and 
cw operation, 


4.28, The desired signal is amplifiedin A3Q4and fed 
to transmit 1-f mixer Al2V1, Transmitter gain control 
amplifier A3Q6 controls the output transmission level 
by adjusting the gainof A3Q4 in accordance with con- 
trol voltages provided in the form of a tgc control 
signal and an automatic drive control (adc) signal. 


4-29, R-F TRANSLATOR SECTION, The desired sig- 
nal is mixed in Al2V1 with a preselected output from 
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the variable frequency oscillator in the carrier 
generator function. The output circuit of Al2V1 is 
tuned to the difference frequency of the two signal in- 
puts to the mixer, The frequency range of the output 
signal from the transmit 1-f mixer is 2.001 to 3.000 mc 
in 1-ke increments, Ifthe selected output frequency of 
the AN/ARC-94 isto be inthe range of 2,0 to 6.999 mc, 
the 1-f mixer output signalis coupledtotransmit 17,5- 
mec mixer Al2V2, A signal is also applied to Al2v2 
from 17,.5-me oscillator A12V10. The output circuit of 
Al2vV2 is tuned to the difference frequency of the two 
signals to produce an output frequency in the range of 
14.5 to 15.5 me, Ifthe selectedoutput frequency of the 
AN/ARC-94 is to be in the 7.0- to 30.0-mc range, the 
output of Al2V1 is coupleddirectly to Al2V3, A signal 
is also applied to Al2V3 from h-f oscillator A12V11., 
The difference frequency of the two input signals mixed 
in Al2V3 is at the desired output frequency and is 
amplified by r-famplifiers Al2V4 and Al2V5 and fed to 
drivers Al2V6 and Al2V7, The driver outputis fed to 
power amplifiers Al1V1 and Al11V2, 


4-30. POWER AMPLIFIER SECTION, The poweram- 
plifier is band-switchedby the Autopositioner andtuned 
by a servo-driven inductance in electronic control 
amplifier module A6, The output of the power ampli- 
fier is designed for a 52-ohm unbalanced load and is 
applied to the transmitting antenna through anantenna 
coupler. 


4-31. RECEIVE FUNCTION. 


4-32. GENERAL. The receive function is detailed in 
the block diagram of figure 4-4, The receive function 
includes an r-f input section, a first andsecond con- 
version section, an SSB channel, an AM channel and 
an audio section. The stages that comprise these 
sections are detailed in table XV. 


TABLE XV. RECEIVE FUNCTION SECTIONS AND STAGES 


R-F INPUT SECTION 


Receiving antenna (accessory) 
Antenna coupler (accessory) 
R-f amplifier A12V4,* A12V5* 


FIRST AND SECOND CONVERSION SECTION 


First Conversion Group 
Receive h-f mixer A12V12 
Receive 17.5-mc mixer A12V9 


Second Conversion Group 
Receiver 1-f mixer A12V8 
Age detector A12CR6 


SSB CHANNEL 


I-f amplifier A3Q2* 
P/o mode selector switch (on C-3940/ARC-94) 


*Stages common to transmit function. 
Refer to paragraph 4-35. 
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SSB CHANNEL (Cont) 


3-ke mechanical filters A3FL1,* A3FL2* 
I-f amplifiers A3Q3, A8Q4,* A3Q5 
Product detector A3CR5 


AM CHANNEL 


I-f amplifier A9Q3 

6-ke mechanical filter A8FL1 
I-f amplifier A9Q4, A9Q5, A9Q6 
Age amplifier A9Q7 

Age detectors A9CR5, A9CRE 
AM detector A9CR4 


AUDIO SECTION 
Audio amplifiers A9Q8,* A9Q1,* A9Q2* 
Audio amplifier A9Q9 (for Selcal) 


Age detectors A9CR2, A9CR3, A9CRI 
Headset phone (accessory) 
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4-33. The r-f input section receives the desired signal 
broadcasted by the remote station. The signal is 
amplified and sent to the first and second conversion 
sections, where a double conversion is performed to 
bring the signal to the desired intermediate frequency. 
In SSB, data, and cw modes, the AM channel is disabled 
and the desired signal is brought to the SSB channel. 
After being amplified to a suitable level, the desired 
SSB signal is demodulated in a product detector. The 
resultant audio signal is amplified in the audio section 
and applied to headset phones. 


4-34. In AM mode, the SSB channel is disabled and the 
desired signal is brought to the AM channel. In the 
AM channel, a standard AM detector is used to de- 
modulate the signal. All other functions are similar 
to what occurs in the SSB channel. 


4-35. STAGES COMMON TO TRANSMIT AND 
RECEIVE FUNCTIONS. The receive function of the 
AN/ARC-94 uses many stages in common with the 
transmit function. The common stages are noted with 
an asterisk in the stage breakdown of table XV. 
Function selection is controlled by the operator witha 
push-to-talk switch. When the switch is operated, the 
transmit function is actuated. At all other times the 
receive function is actuated. Arelay operated switch- 
ing system shifts the assignments of the common 
stages between transmit and receive functions as 
required. 


4-36. R-F INPUT SECTION, The r-f input section 
receives the desired signal from a remote station. The 
impedance of the antenna is matched to that of r-f 
amplifiers A12V4 and A12V5 by a suitable coupler 
device to ensure maximum energy transfer. The r-f 
amplifiers step up the received signal and apply it to 
receive h-f mixer A12V12 in the first conversion 
group. R-f gain is manually adjustable from the 
C-3940/ARC-94, The r-f amplifiers are also under 
age system control. 


4-37. FIRST AND SECOND CONVERTER SECTION. 
The output of Al2V4 and Al2V5 is fed to receive 
A12V12 where it is mixed with the signal from h-f 
oscillator A1l2V11 in the carrier generator section. 
The output of A12V12 is coupled to receive 17.5-mc 
mixer Al2V9 if the operating frequency isinthe range 
of 2.0 to 6.999 mc. It is coupled to receive 1-f mixer 
Al2V8 if the operating frequency is in the range of 
7.0 to 30.0 me. The output from A12V8 is a 500-ke 
i-f signal. The 500-kc i-f signal is fed to either the 
SSB or AM channels. 


4-38. SSB CHANNEL AND AM CHANNELS. In SSB 
mode, the 500-ke i-f signal is applied to one of two 
mechanical filters, A3FL1 or A83FL2. Each mechani- 
cal filter has a bandwidth of 2.7 ke. Onefilter passes 
the upper sideband, and the other passes the lower 
sideband. The appropriate filter is selected at the 
mode selector on the C-3940/ARC-94. The filter out- 
put is amplified in i-f amplifiers A3Q3, A3Q4, and 
A3Q5. The output of A3Q5 is applied to product de- 
tector A3CR5 which recovers the audio signal. 


4-39. In AM mode, the output of A12V8 is fed to i-f 
amplifier A9Q3 for amplification and is coupled to 6-ke 
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mechanical filter A9FL1. The signal is then fed to 
three more i-f amplifers, A9Q4, A9Q5, and A9Q6. The 
output of A9Q6 is fed to diode detector A9CR4 which 
recovers the audio signal and applies it to the audio 
section. 


4-40, AUDIO SECTION. In either channel, the desired 
audio signal is amplified in audio amplifiers A9Q1, 
A9Q8, and A9Q2, and fed to the operator’s headset. 
Selcal (selective calling) signals detected in AM de- 
tector A1CR4 are fed to audio amplifier A9Q9 and are 
coupled to the rear connector of the RT~648/ARC-94. 
Selcal signals are detected in all modes of operation. 


4-41, CARRIER GENERATOR FUNCTION. 


4-42, GENERAL, The carrier generator function is 
detailed in the block diagram of figure 4-4. The 
carrier generator function includes r-f oscillator A2, 
frequency divider Al, kilocycle-frequency stabilizer 
A4, variable frequency oscillator (vfo) A1l2A2, 17.5-me 
oscillator A12V10, megacycle-frequency stabilizer 
A10, and h-f oscillator A12V11. 


4-43,. FREQUENCY GENERATION AND STABILIZA- 
TION. The AN/ARC-94 transmits and receives on 
every i-ke increment from 2.000 to 29.999 mc. This 
provides 28,000 possible separate operating frequen- 
cies. The operating frequency is selected at the 
C-3940/ARC-94. The 100-kc, 10-kc, and 1-ke fre- 
quency selector knobs on the C-3940/ARC-94 actuate 
Autopositioner A12A1. The Autopositioner mechani- 
cally tunes variable frequency oscillator Al2A2 over 
the range from 2.501 to 3.500 mc in 1000 1-ke in- 
crements. The megacycle frequency selector knob 
on the C-3940/ARC-94 controls a motor in r-f trans- 
lator module A12. This motor switches tuning ele- 
ments which tune h-f oscillator A12Vi1 to one of 28 
different frequencies. The h-f oscillator, in conjunc- 
tion with 17.5-mc oscillator A12V10, provides 28 1-mec 
bands for each of the 1000 1-kc increments from 
variable frequency oscillator A12A2. 


4-44, Megacycle-frequency stabilizer module A10 
stabilizes the frequency of A12V10 and A12V11 by 
comparing each oscillator frequency with the fre- 
quency of a spectrum point derived from the 500-kc 
output of r-f oscillator module A2. The coarse fre- 
quency of A12V11 is controlled by the motor in r-f 
translator module Al2, The frequency range of 
Al2V11 is 8.5 to 32.0 mc. The output of Al2V11 is 
tuned to the second harmonic of the fundamental 
oscillator frequency when the selected operating fre- 
quency of the RT-648/ARC-94 is in the range of 14.0 
to 29.999 mc. This signal is coupled to transmit h-f 
mixer Ai2V3, and to receive h-f mixer A12V12. 


4-45, The extremely high stability of the AN/ARC-94 
operating frequency is obtained by basing frequency 
control of the entire RT-648/ARC-94 on the frequency 
of a very stable crystal oscillator located in r-f 
oscillator module A2. Frequency stability of this 
erystal oscillator is assured by utilizing a 
temperature-compensating network. 


4-46, The h-f and 17.5-me oscillators are frequency 
locked, and the variable frequency oscillator is phase 
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locked to the crystal generated reference frequency by 
circuits in the megacycle- and kilocycle-frequency 
stabilizer modules. The i-f injection frequency is 
derived from the crystal oscillator. The RT-648/ 
ARC-94 operating frequency is thus held accurate 
within +0.8 part per million per month from -40°C 
(-40°F) to +75°C (+167°F). 


4-47. DETAILED OPERATION OF RADIO SET 
AN/ARC-94. 


4-48, The following paragraphs describe the operation 
of Radio Set AN/ARC-94 on an assembly (module) 
basis. Operation of Radio Set Control C-3940/ARC-94 
and the mechanical portion of module Ai2 is dis- 
cussed in paragraph 4-169. 


4-49, RADIO RECEIVER-TRANSMITTER RT-648/ 
ARC-94 CHASSIS-MOUNTED CIRCUITS. 


4-50. Radio Receiver-Transmitter RT-648/ARC-94 
chassis-mounted circuits (figure 7-1) perform power 
distribution, keying, transmit/receive switching, side- 
tone, and recycle functions. 


4-51. POWER DISTRIBUTION CIRCUITS. The power 
distribution circuits (figure 7-1) are activated when 
the mode selector on the C-3940/ARC-94 is switched 
from OFF to any other position. A 400-cycle inter- 
lock relay, K9, located in the power distribution cir- 
cuit permits the RT-648/ARC-94 to operate only when 
115 volts at 400 cycles and 27.5 volts de are applied 
from the power supplies to the relay. 


4-52. Relay K10 (figure 7-1) is an 18-volt delay relay 
that removes transistor supply voltages from kilo- 
cycle-frequency stabilizer module A4 to make it 
inoperative during thetuningcycle. Thisactionallows 
the variable frequency oscillator to be mechanically 
tuned by the Autopositioner to approximately the cor- 
rect frequency before the phase-locking action of 
module A4 is begun. Q1 and its associated circuitry 
in series with the coil of relay K10, delays the ener~- 
gizing of relay K10 for approximately 1/2 second after 
130 volts de is applied to prevent the kilocycle-fre- 
quency stabilizer from phase-locking the variable fre- 
quency oscillator with an incorrect spectrum point. 


4-53. KEYING CIRCUITS. A simplified schematic 
diagram of the RT-648/ARC-94 keying circuits is 
shown in figure 4-5. When the RT-648/ARC-94 is 
keyed, the keying circuits actuate the stages that must 
operate if the RT-648/ARC-94 is to transmit, while 
disabling receiver circuits that would interfere with 
transmission. When the key is released the keying 
circuits operate to switch off the transmitter and 
switch common stages from the transmit to the re- 
ceive function. 


4-54. SIDETONE CIRCUITS. Figure 4-6 is a simplified 
schematic diagram of the RT-648/ARC-94 sidetone 
circuits. The sidetone signal is taken from audio 
amplifier stage A9Q2 to provide audio monitoring in 
the transmit mode. The audio signal from the audio 
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amplifier is fed through keying relay K3 in the side- 
tone level adjust network and sidetone relay K6 to the 
audio output. 


4-55. A combination of two voltages is used to 
energize the sidetone relay. One voltage is derived 
from the r-f output of power amplifier module All. 
This r-f output is rectified by rectifiers CRl and CR2, 
filtered by capacitor C12, and applied to the sidetone 
relay coil. The second voltage, from three-phase 
high-voltage power supply module A7, is proportional 
to the power amplifier plate current. This voltage is 
the same one used for tgc control in i-f translator 
module A3. To energize the sidetone relay, sufficient 
plate current and plate voltage swing must be present 
in the power amplifier. Capacitor C5 is placed across 
the coil of the sidetone relay to keep the relay ener- 
gized in the sideband transmit mode when the plate 
current varies with the applied audio signal. 


4-56. RECYCLE CIRCUITS, Figure 4-7 is a simpli- 
fied schematic diagram of the recycle circuits acti- 
vated when any of the frequency selector knobs on 
the C-3940/ARC-94 are turned. When any Auto- 
positioner operates, recycle relay K4 is energized. 
This relay remains energized so long as any tuning 
motor in the RT-648/ARC-94 is operating. Recycle 
relay K4 has the following functions: 

a. Disconnects transistor supply voltage to the audio 
amplifier in order to mute the audio during the tun- 
ing cycle. 

b. Provides a ground to activate the antenna tuner. 
c. Interrupts the operation of kilocycle-frequency 
stabilizer module A4 during the tuning cycle. 

d. Disconnects the keying so that the transmitter 
cannot be keyed during the tuning cycle. 


4-57, FREQUENCY DIVIDER MODULE Al, 


4-58. The theory of operation for frequency divider 
module Al includes a block diagram analysis, a 
discussion of the generation and untilization of fre- 
quency spectra, and a detailed circuit analysis. 


4-59. Frequency divider module Al transforms a 100- 
ke sine-wave input from r-f oscillator module A2to a 
10-ke pulse and a 1-ke spectrum centered a 550 kc. 
These outputs are used for frequency stabilization in 
kilocycle-frequency stabilizer module A4. Italsopro- 
vides a 1-ke signal for cal tone and sidetone. 


4-60. THEORY OF OPERATION. 


4-61. BLOCK DIAGRAM ANALYSIS. Ablock diagram 
of frequency divider module Ai is shown in figure 4-8, 
A 100-ke input from r-foscillator module A2 is applied 
through emitter-follower amplifier Q1 to locked os- 
cillator Q2. The locked oscillator divides the signal by 
two to produce a 50-ke output. This output is fed 
through emitter~follower Q3 to locked oscillator Q4, 
where the signal is divided by five to produce a 10-ke 
output. The 10-ke signal is differentiated to producea 
pulse which is inverted by pulse inverter Q5 and trig- 
gers blocking oscillator Q6. The 10-kc pulse output of 
the blocking oscillator is applied through a transformer 
to the connector plug. 
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4-62. Part of the 10-kc output of locked oscillator Q4 
is applied through isolation amplifier Q7 to locked 
oscillator Q8. Oscillator Q8 divides the frequency by 
two, and the 5-ke output is used to switch saturated 
amplifier Q9, which produces a positive square wave. 
The square waves are applied to unijunction divider 
Q10, which divides the frequency by five to produce a 
1-ke pulse output. The pulse is amplified in pulse 
amplifier Q11 and triggers a monostable multivibrator 
composed of transistors Q12 and Q13. The multivibra- 
tor output turns keyed oscillator Q14 on and off ata 
1-kc rate. Since the free-running frequency of the 
oscillator is 550 ke, the oscillator output is a 1-ke 
spectrum centered around 550 kc. The 10-ke pulse 
and 1-kc spectrum outputs of frequency divider module 
Al are applied to kilocycle-frequency | stabilizer 
module A4., 


4-63. FREQUENCY SPECTRA, The spectra used in 
the RT-648/ARC-94 frequency stabilization circuits 
are a series of discrete frequencies or spectrum 
points, spaced at equal intervals over a frequency 
range. These spectra are produced by creating pulses 
of a certain frequency. A pulse with a repetition rate 
of exactly 1 ke, for example, is composed of a series 
of sine waves in which each frequency is spaced exactly 
1 ke from the others. The amplitudes of these spec- 
trum points decrease as separation from the funda- 
mental frequency increases. 


4-64, Each spectrum point frequency has exactly the 
same frequency stability and phase relation as the 
fundamental. The spectrum points can be used as 
injection frequencies or reference frequencies in the 
frequency stabilization circuits, since they are gener- 
ated by pulses derived from the crystal oscillator in r-f 
oscillator module A2, 


4-65. In some instances, spectrum points far away 
from the fundamental frequency must be used. The 
amplitude of these points is too small to be used 
directly. When the 1-kc spectrum points around 550 ke 
are needed, for example, the amplitude of these points 
can be increased inthe following way. The fundamental 
1-ke pulse is used to sychronize a monostable multivi- 
brator witha 1-ke rectangular pulse output. This pulse 
keys a free-running oscillator on and off at a 1-ke 
rate. The keyed oscillator is tuned to the frequency 
about which the spectrum points are tobe used, in this 
ease 550 ke. The oscillator output is a series of 
spectrum points at 1-kc intervals, with the maximum 
amplitude spectrum point appearing at 550 kc. This 
action takes place in stages Q12 through Q14 of the 
frequency divider module. 


4-66. It is not necessary for the free-running fre- 
quency of the keyed oscillator to be exactly 550 kc. The 
oscillator frequency merely determines the frequency 
where the amplitude of the spectrum frequencies is 
greatest. 


4-67. DETAILED CIRCUIT ANALYSIS. A schematic 
diagram of the frequency divider module is shown in 
figure 7-2. The 100-ke input is capacity coupled to 
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emmitter-follower Q1 from resistor Ri which provides 
a load to the r-f oscillator (figure 7-2). Transistor 
Q1 provides a low-impedance source to locked oscil- 
lator Q2. The frequency of the locked oscillator is 
controlled by a tuned circuit consisting of capacitors 
C3, C4, and C5, and variable inductor Li. The out- 
put tank circuit is tuned to one-half the input fre- 
quency, and results in the 50-kc output frequency. 


4-68. The 50-kc output of locked oscillator Q2 is 
capacity coupled to emitter-follower Q3, The emitter- 
follower output is now applied to locked oscillator 
Q4, where the signal frequency is dividedbyfive. The 
10-ke output is determined by the tuned circuit con- 
sisting of capacitors C7, C8, and C9, and variable in- 
ductor L2. One 10-ke output of locked oscillator Q4 
is differentiated by capacitor C10 and resistor R14 to 
produce a 10-ke pulse. The pulse is inverted as it 
passes through pulse inverter Q5, and triggers 
blocking oscillator Q6. The output of the blocking 
oscillator is coupled through transformer T1 to pin 
Al on output plug Pl. 


4-69, The 1-kc spectrum is produced. by applying 
the second 10-ke output of locked oscillator Q4 to 
isolation amplifier Q7. The signal is amplified and 
capacity coupled to locked oscillator Q8. The fre- 
quency of the oscillator is controlled by the tuned 
network composed of capacitors C14, C15, C16, and 
C17, and variable inductor L4, Locked oscillator Q8 
divides the signal frequency by two. The 5-kce output 
of the locked oscillator is applied to switch Q9, which 
is a saturated amplifier. The input signal switches 
transistor Q9 on, and capacitors C22 and C45, in 
parallel, and C23 charge through resistor R28. When 
transistor Q9 is switched off, capacitors C22 and C45 
discharge through diode CR8 and resistor R27. Ca- 
pacitor C23 cannot discharge because of diode CR4. As 
a result, each square wave pulse charges capacitor 
C23 to a higher voltage. 


4-70. The parallel combination of capacitors C22 and 
C45 determine how much voltage is addedto capacitor 
C23 during each cycle. Capacitor C23 is connected to 
the input of divider Q10, a unijunction transistor. A 
unijunction transistor shorts its input to ground when 
the applied voltage exceeds acertainvalue. Thus when 
the voltage across capacitor C23 becomes high enough, 
the capacitor discharges through transistor Q10, pro- 
ducing a positive pulse at the output of that transistor. 
The value of capacitor C45 is such that C23 reaches 
its discharge value at every fifth cycle of the input 
Signal. 


4-71. The 5-ke square-wave input to transistor Q10 
produces a 1-kc pulse output. The pulse is amplified 
by pulse amplifier Q11, and triggers monostable multi- 
vibrators Q12 and Q13. The multivibrator output turns 
keyed oscillator Q14 on andoffata 1-ke frequency and 
also provides a 1-kc signal for cal tone and sidetone. 
The free-running 550-kce frequency of the keyed 
oscillator is determined by the tuned circuit composed 
of capacitors C30 and C31 in parallel, C32,and varia- 
ble inductor L7. The output of keyed oscillator Q14 
is a 1-ke spectrum centered around 550 kc. The 
spectrum is supplied to pin Al of the module connector. 
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Figure 4-6. Sidetone Circuits, Simplified Schematic Diagram 


4-72. R-F OSCILLATOR MODULE A2, 


4-73. R-f oscillator module A2 generates stable 500- 
ke signals for use as anintermediate frequency and as 
a reference frequency by megacycle-frequency stabi- 
lizer module A10. The r-foscillator module also sup- 
plies a 100-kc signal to frequency divider module Al. 


4-74, A theory of operation is provided for r-f oscil- 
lator module A2. The theory of operation includes a 
block diagram and a detailed circuit analysis. 


4-75. THEORY OF OPERATION, 


4-76. BLOCK DIAGRAM ANALYSIS. Ablock diagram 
of r-f oscillator module A2 is shown in figure 4-9. 
The 3-mec signal generated by the temperature- 
compensated oscillator assembly is applied to locked 
oscillator Q4. The locked oscillator divides the 3-mc 
frequency by six to producea500-kc output. This 500- 
ke output is applied to 500-kc amplifier Q5 and to 
emitter-follower Q7. The output of amplifier Q5 is 
applied to megacycle-frequency stabilizer module A10 
and to 500-ke amplifier Q6. The output of amplifier 
Q6 is applied to i-f translator module A3. 


4-77. Emitter-follower Q7 isolates locked oscillator 
Q8 from preceding circuit stages. The 500-ke signal 


4-12 


from emitter-follower Q7 is applied to locked oscil- 
lator Q8. The oscillator divides the 500-ke signal by 
five and produces a100-kc output signal. Theoutputis 
amplified by 100-kc amplifier stage Q9 and applied to 
frequency divider module Al. 


4-78. DETAILED CIRCUIT ANALYSIS. A schematic 
diagram of r-f oscillator module A2 is shown in figure 
7-3. The temperature-compensated crystal oscilla- 
tor assembly corrects for the variations in frequency 
due to temperature changes of a quartz crystal. The 
output of the oscillator is applied to locked oscillator 
Q4 through a length of coaxial cable. Transistor Q4is 
located on the opposite side of the module from the 
oscillator assembly and in the right-hand compart- 
ment. The frequency of the locked oscillator is con- 
trolled by a tuned circuit consisting of capacitors C13 
through C16 and inductor L3. The circuit is tuned to 
one-sixth the crystal oscillator frequency, or 500 kc. 
The 500-ke output of locked oscillator Q4 is tapped 
froma voltage divider consisting of capacitors C15 and 
C16, and applied to the base of 500-kc amplifier Q5. 
Capacitors C15 and C16 also function as an impedance 
matching network. The output of locked oscillator Q4 
is also applied to the base of emitter-follower Q7 
through a length of coaxial cable. Transistor Q7 is 
located in the left-hand compartment on the opposite 
side of the module from the oscillator assembly. 
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Figure 4-7, Recycle Circuits, Simplified Schematic Diagram 
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Figure 4-9. R-F Oscillator Module A2, Block Diagram 
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4-79. The 500-kc signal from locked oscillator Q4 is 
amplified by 500-ke amplifier Q5 and applied to jack 
J14A3 in megacycle-frequency stabilizer module A10. 
The output of 500-ke amplifier Q5 is also applied to 
500-ke amplifier Q6 where it is further amplified and 
applied to jack J20 in i-f translator module A3. 


4-80. The output of emitter-follower Q7 is applied to 
the. base of locked oscillator Q8. Locked oscillator 
Q8 functions in the same manner as locked oscillator 
Q4. Oscillator Q8, however, is tuned to one-fifth the 
input frequency (500 kc) so that its output is 100 ke. 
The 100-ke signal is tapped from a voltage divider 

J consisting of capacitors C30 and C31 and applied to the 
base of 100-ke amplifier Q9. The 100-ke signal is 
amplified and applied to jack J1i5A2 in frequency 
divider module Al. 


4-81, I-F TRANSLATOR MODULE A3. 
4-82, GENERAL, 


4-83. I-f translator module A3 (figure 4-10) functions 
in both transmit and receive modes. In the transmit 
mode, i-f translator module A3 generates a 500-ke 
SSB, AM, data or cw signal. Thei-ftranslator contains 
SSB i-f amplifiers and a product detector which 
functions when in the receive mode. 
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4.84, A theory of operation is provided for i-f trans- 
lator module A3. The theory of operation includes a 
block diagram and a detailed circuit analysis. 


4-85. THEORY OF OPERATION. 


4-86. BLOCK DIAGRAM ANALYSIS. Figure 4-10 is 
a block diagram of i-f translator module A3. When 
the RT-648/ARC-94 is in the transmit mode, the 
amplified audio signal from AM/audio amplifier 
module AQ is combined with a 500-ke signal from r-f 
oscillator module A2 in balanced modulator A9CR1. 
The balanced modulator output signal is fed through 
transformer Tl to automatic load control amplifier 
Ql. The Q1 output is fed through relay K5 and is] 
further amplified by i-f amplifier Q2, and fedto side- 
band relay K2. This relay, controlledby the mode se- 
lector at the C-3940/ARC-94, switches the double 
sideband so that it passes either through upper- 
sideband filter FL1 or lower-sideband filter FL2, 
When the mode selector is set to AM, the upper- 
sideband filter is used and a 500-ke carrier fre- 
quency is reinserted at the filter output. The filter 
output passes through relay K5 and is amplified by 
i-f amplifier Q4. During transmit, i-f amplifier Q3is 
not required and is bypassed by relay K5. Stage Q4 is 
_the transmitter gain control and automatic drive con- 
trol stage. The gain of transmitter gain control stage 
Q4 is controlled by the output of d-c amplifier Q6. 
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Figure 4-10. I-~F Translator Module A3, Block Diagram 
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4-87. When the RT-648/ARC-94 is in the receive 
mode, the 500-kce i-f SSB signal from r-f translator 
module Al2 is fed through i-f amplifier Q2 to the 
sideband mechanical filters. The filter that passes the 
sideband being received is switched into the circuit by 
the C-3940/ARC-94. The filter output is further 
amplified by i-f amplifiers Q3 through Q5, and then 
fed to the product detector. 


4-88. DETAILED CIRCUIT ANALYSIS. Figure 17-4 
is a schematic diagram of i-f translator module A3. 


4-89. Balanced modulator A9CRI1 (figure 4-11) is a 
diode chopper that reverses polarity of the audio 
input signal at a 500-kce rate. The 500-kc voltage 
switches the diodes on and off so that the audio input 
follows circuits as shown in (A) and (B), figure 4-11, 
on successive half cycles. The 500-kc switching volt- 
age is approximately 10 times larger than the audio, 
so that audio voltage peaks do not Switch the diodes. 


4-90. The switching action of the diodes causes equal 
500-ke currents to flow in opposite directions through 
primary winding transformer T1l. The sum of the 
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equal, opposite currents in the winding is zero, The 
500-ke carrier component is balanced out of the modu- 
lator output. The diodes in the modulator circuit are 
matched. The forward resistances of the diodes in the 
two biased-~on conditions, (A) and (B), figure 4-11, are 
equal. Resistor R9 and capacitor C9 are adjustable 
so that the currents can be balanced even more closely. 
Thus, the currents flowing through the diodes on suc- 
cessive half cycles are equal. Capacitors C6 and C9 
overcome the effects of distributed capacitance in the 
modulator circuit. The balanced modulator output with 
asingle-tone audio input signal is shown in (D), figure 
4-11, 


4-91. Automatic load control amplifier Q1 (figure 
4-12) is biased by voltages taken from the power am- 
plifier bias supply in power amplifier module A11. 
Resistor Ai1R1 in power amplifier module Ail is 
common to the grid circuit of the power amplifiers and 
the emitter-base circuit of the automatic load control 
amplifier. When the grids of the power amplifier are 
overdriven, grid current flows through resistor A11R1. 
The voltage drop across resistor Al1R1 reduces the 
emitter current in the automatic load control amplifier. 


(B) NEGATIVE 3 CYCLES 
OF RF SWITCHING 


(D) OUTPUT WITH SINGLE TONE AUDIO INPUT 


Figure 4-11. Balanced Modulator, Simplified Schematic Diagram 
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Figure 4-12. Automatic Load Control, Simplified Schematic Diagram 


This condition decreases the amplifier gain, and re- 
duces the drive to the power amplifier. The power 
amplifier grid drive is kept at its maximum possible 
level without grid current flowing. Q1 and its asso- 
ciated circuitry provide fast-attack, slow-release 
action for the automatic load control circuit. 


4-92, The gain of transmitter gain control stage Q4 
(figure 4-13) is controlled by the output of d-c ampli- 
fier Q6. Amplifier Q6hastwoinputs. One of the inputs 
is from three-phase high-voltage power supply module 
A7, This negative voltage is proportional to the power 
amplifier plate current, drawn from the high-voltage 
power supply. The second input to d-c amplifier Q6 
from power amplifier module A11 is proportional to 
the power amplifier r-f platevoltageswing. The level 
of this signal is adjusted so that thereis an input signal 
only if the r-f plate voltage swing is excessive because 
the transmitter output is open-circuited. If the power 
amplifier plate current tends to increase, or-the r-f 
plate voltage swing exceeds a preset value, the forward 
emitter-base voltage of transmitter gain control- 
automatic drive control amplifier Q6 is decreased, 
causing the collector current to decrease. This col- 
lector current flows through resistors which are 
common to the collector circuit of transmitter gain 
control amplifier Q6 and the emitter-base circuit of 
i-f amplifier Q4. When collector current decreases in 
amplifier Q6, the base voltage of Q4 becomes more 
positive, thus decreasing the forward emitter-base 
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voltage of Q4. This reduces the emitter current ini-f 
amplifier Q4, and its gain. This feedback actionkeeps 
the power amplifier plate current and r-fplate voltage 
swing from exceeding certain preset values. Trans- 
mitter gain control reference adjust R5 in power 
amplifier module All controls the transmitter power 
output. This output is adjusted for approximately 100 
watts into a 52-ohm load in the AM mode. 


4-93. A protective circuit in i-f translator module A3 
is used to prevent overdriving the transmitter before 
its gain control circuits are stabilized. An RC circuit 
consisting of capacitor C54 and resistor R39 gradually 
increases the transmitter gain from a low valueto its 
normal value when the transmitter is keyed (figure 
4-13). Capacitor C54, connected to the base of tran- 
sistor Q6, is charged through resistor R39 to18 volts 
when the RT-648/ARC-94 is in the receive mode. 
When the transmitter is keyed, capacitor C54 dis- 
charges through resistor R39. As a result, anegative 
voltage is placed on the base of transistor Q6, cutting 
off the transistor at the instant the transmitter is 
keyed. As capacitor C54 discharges, the base of tran- 
sistor Q6 becomes less and less negative, until the 


. input is biased forward and the amplifier is operating 


normally. The discharge time of the circuit is 
approximately 100 milliseconds. 


4-94. The product detector used in the receive mode 
is a diode mixer that mixes the 500-kc i-f sideband 
signal from transistor Q5 with a 500-ke signal from 
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Figure 4-13. Transmitter Gain Control and Automatic Drive Control Circuits, Simplified Schematic Diagram 


r-f oscillator module A2. The difference frequency 
output of this mixer is the audio signal. A low-pass 
filter at the product detector output filters out the 
higher order mixer products. The product detector 
output is fed through AM/SB switching relay K3 to the 
audio amplifier in AM/audio amplifier module A9. 


4-95. The gainofi-famplifiers Q2 and Q3 is controlled 
by an automatic gain control voltage that isa combina- 
tion of voltages from two sources. Part of this auto- 
matic gain control voltage comes from the i-f automatic 
‘gain control detector in AM/audio amplifier 
module AQ. The other part comes from the audio 
automatic gain control detector of module A9. Thei-f 
amplifiers in i-f translator module A3 receive bothi-f 
and audio automatic gain control from AM/audio 
amplifier module A9. 


4-96. KILOCYCLE- FREQUENCY STABILIZER 
MODULE A4. 


4-97. Kilocycle-frequency stabilizer module A4 sup- 
plies fixed bias and d-c control voltages to variable 
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frequency oscillator submodule A12A2 to stabilize the 
frequency of the oscillator. The d-c control voltage is 
derived by locking the output of the variable frequency 
oscillator in 1-ke steps with reference frequencies 
derived from r-f oscillator module A2. 


4-98. A theory of operation is provided for kilocycle- 
frequency stabilizer module A4, The theory of opera- 
tion includes a block diagram analysis and a discussion 
of the voltage-stabilizing bridge circuit. 


4-99. THEORY OF OPERATION. 


4-100. Figure 4-14 is a block diagram of kilocycle- 
frequency stabilizer module A4; figure 7-5 is a 
schematic diagram. The variable frequency oscillator 
output is phase-locked in 1-kc steps with the reference 
frequency of r-f oscillator module A2 by the kilocycle- 
frequency stabilizer. Avoltage-sensitive capacitor in 
the tuned circuit of the variable frequency oscillator 
tunes the variable frequency oscillator in response toa 
d-c tuning voltage from thekilocycle-frequency stabi- 
lizer. The tuning voltage for this voltage-sensitive 
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capacitor is a combination of an adjustable bias voltage 
and frequency and phase-proportional control volt- 
ages from frequency and phase discriminators in the 
kilocycle-~frequency stabilizer. 


4-101. The inputs to the phase discriminator are two 
250-kc signals. One is the variable frequency oscil- 
lator frequency that has been heterodyned to 250 kc. 
The other is the crystal r-f oscillator frequency that 
has been heterodyned to 250ke. The phase discrimina- 
tor output is a d-c error signal proportional to the 
phase difference between the two 250-kce signals. This 
error signal pulls the variable frequency oscillator 
frequency by tuning the voltage-sensitive capacitor in 
the variable frequency oscillator until the two signals 
are phase locked. By phase locking the variable fre- 
quency oScillator to the r-f oscillator, the variable 
frequency oscillator frequency is as accurate as that 
of the r-f oscillator reference frequency. 


4-102. The heterodyning of the variable frequency 
oscillator signal is accomplished as follows: The 
variable frequency oscillator output, which varies 
from 2501 to 3500 ke in 1-ke steps, is amplified by 
transistor Q1, and mixed in transistor Q2 witha spec- 
trum of frequencies, spaced 10kcapart. The frequen- 
cies in the spectrum are centered 550 kc higher than 
the variable frequency oscillator frequency. As the 
variable frequency oscillator is tuned from 2501 to 
3500 ke, the center of the 10-ke spectrum moves from 
3050 to 4050 ke. This 10-kc spectrum isderived from 
the 10-ke pulse output of frequency divider module Al. 
The 10-kce pulse synchronizes monostable multivi- 
brator Q9 and Q10, whichin turn, keyskeyed oscillator 
Q11 to produce the spectrum. The free-running fre- 
quency of this keyed oscillator, which is tuned to stay 
550 ke higher than the variable frequency oscillator, 
determines the frequency about which the 10-kc spec- 
trum points are located. The keyed oscillator is tuned 
by a d-c voltage applied to voltage- sensitive capacitor 
C52. The tuning voltage comes from a divider consist- 
ing of precision resistors located in Autopositioner 
submodule Ai2A1,. 


4-103. The output of mixer Q2 is the difference between 
the variable frequency oscillator frequency and the 10- 
ke spectrum frequencies. Therefore, the mixer output 
contains frequencies spaced 10 kc apart and centered 
around 550 kc. The exact frequencies present depend 
on the frequency of the variable frequency oscillator 
signal being injected into mixer Q2. The resultant band 
of frequencies is fed into a second mixer, Q3, where it 
is mixed with a signal from free-running digit oscilla-~ 
tor Q12. The digit oscillator output signal is a single 
frequency that is varied by the 1-kc frequency selector 
knob on the control unit. The digit oscillator is tuned 
by voltage-sensitive capacitor C66 to ten frequencies 
from 296 to 305 ke, 1 kcapart. Thetuning voltage for 
the digit oscillator is derived from a precision resis- 
tive divider in the Autopositioner submodule. When the 
free-running digit oscillator frequency is mixed in 
transistor Q3 with the series of frequencies spaced 10 
ke apart and centered around 500 kc, another band of 
frequencies is produced spaced 10 ke apart, but 
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centered around 250 kc. One of these frequencies will 
be 250 kc, plus or minus the variable frequency oscil- 
lator frequency error and the digit oscillator frequency 
error. The output of mixer Q3 is passed through me- 
chanical filter FL1, which has a bandwidth of 8 kc 
centered at 250 kc. The mixer output frequency near 
250 ke is passed, but all other frequencies are filtered, 
since the filter bandwidth extends only 4 kc on either 
side of 250 ke, and the nearest frequencies are 10 ke 
away. The signal i-f frequency (250 kc, plusor minus 
the variable frequency oscillator and digit oscillator 
errors) is then amplified by i-f amplifiers Q5 through 
Q8, and fed to the frequency discriminator. The fre- 
quency discriminator output is ad-c voltage that varies 
the capacitance of the voltage-sensitive capacitor to 
tune the variable frequency oscillator. The frequency 
discriminator output pulls the variable frequency 
oscillator signal closer to the desired frequency and 
within the locking range of the phase discriminator. 


4-104. To provide a reference signal for the phase 
discriminator, the digit oscillator output is mixed in 
transistor Q15 with a series of frequencies spaced 1 
ke apart and centered at 550 kc. This 1-ke spectrum 
comes from frequency divider module Al. When this 
1-ke spectrum, centered around 550 kc, is mixed with 
the digit oscillator output, the mixer outputisa series 
of frequencies spaced 1 kc apart, centered around 250 
ke. One of these frequencies will be 250 kc, plus or 
minus the digit oscillator error. The output of mixer 
Q15 is passed through crystal filter FL2, which has a 
bandwidth of 0.8 ke centered at 250 kc. The mixer 
output frequency near 250 kc is passed, but all other 
frequencies are filtered. The reference i-ffrequency 
(250 ke, plus or minus the digit oscillator error) is 
then amplified by i-f amplifiers Q16 through Q19 and 
fed into the phase discriminator. 


4-105. In order for the reference i-f amplifiers to 
function properly, the digit oscillator must not vary 
more than 200 cps from its proper frequency for all 
conditions of environment. If the digit oscillator 
frequency is not within these limits, filter FL2 does 
not pass the desired frequency to the reference i-f 
amplifiers. The error in the digit oscillator injection 
frequency is cancelled in the phase discriminator 
because the oscillator output is mixed with both inputs 
to the discriminator. The phase discriminator control 
voltage overrides the frequency discriminator control 
voltage to lock the phase of the variable frequency 
oscillator frequency to the phase of the reference 
frequency, derived from the crystal r-f oscillator. 
Since all of the spectrum-point injection frequencies 
in the kilocycle-frequency stabilizer arederived from 
the crystal oscillator through frequency divider module 
Al, frequency stability depends on the performance of 
the crystal r-f oscillator. The variable frequency 
oscillator is therefore held as stable as the crystal 
r-f oscillator. 


4-106. The a-c signal input to the kilocycle-frequency 
stabilizer from the variable frequency oscillator and 
the d-c control voltage input to the variable frequency 
oscillator from the kilocycle-frequency stabilizer are 
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both carried by a common line. Thea-candd-c com- 
ponents are said to be diplexed. The diplexed compo- 
nents are separated in the modules at either side of 
the line and the respective desired signals are proc- 
essed as required. 


4-107. Because the frequency of the digit oscillator 
must be very accurate, the voltage that varies the 
capacitance of the voltage-sensitive capacitor in the 
tuned circuit of the oscillator must be very exact. 
This tuning voltage, as well as the tuning voltages for 
the voltage-sensitive capacitors that tune the variable 
frequency oscillator and the keyed oscillator in the 
kilocycle-frequency stabilizer, comes from a bridge 
circuit shown in figure 4-15. Part of the bridge is in 
the kilocycle-frequency stabilizer and part in Auto- 
positioner submodule A12A1, 
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4-108. The bridge circuit input is 130 volts de from 
low-voltage power supply module A5. Thebridge out- 
put is kept constant by the action of three breakdown 
diodes, CR6 through CR8, connected in series. The 
precision resistive divider in the Autopositioner that 
tunes the digit oscillator to its 10 increments is 
placed across the bridge output. The digit oscillator 
frequency may be adjusted by varying resistor A4R59, 
which is in series with the resistive divider. The 
voltage tapped from the divider is fed to the voltage- 
sensitive capacitor in the digit oscillator tuned circuit. 


4-109. Bias for the variable frequency oscillator and 
the voltage for tuning the keyed oscillator in the 
kilocycle-frequency stabilizer are taken from preci- 
sion resistive dividers connected across the 
breakdown-diode leg of the bridge. Currents in both 
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Figure 4-15. Voltage-Stabilizing Bridge Circuit, Simplified Schematic Diagram 
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dividers can be varied to produce the correct voltage 
for changing the capacitance of the voltage-sensitive 
capacitors. Resistor R58, 40 ohms, is in the bridge 
circuit opposite the diodes to balance voltage tran- 
sients on the 130-volt d-c supply line. The 40-ohm 
resistance value of R58 equals thedynamic resistance 
of the breakdown diodes. 


4-110. LOW-VOLTAGE POWER SUPPLY 
MODULE A5. 


4-111, Low-voltage power supply module A5 includes 
a rectifier-filter power, supply circuit which produces 
130 volts de from the 115-volt 400-cps line input, and 
an 18-volt d-c divider power supply that provides the 
highly regulated voltage required for stable transistor 
operation in the RT-648/ARC-94. Low-voltage power 
supply module A5 also contains a transient blanker 
circuit that protects transistors in the RT-648/ARC-94 
from transient line-voltage surges. Atheory ofopera- 
tion covering low-voltage power supply module A5 is 
given in the following paragraphs. 


4-112, THEORY OF OPERATION. 


4-113. 180-VOLT D-C SUPPLY. A schematic dia-~ 
gram of low-voltage power supply module A5 is shown 
in figure 7-6. The 130-volt d-c supply consists of 
silicon diode half-wave rectifier CR3 and a pi-type 

I filter circuit composed of capacitors ClAandC1Bl and 
choke coil Ll. Resistor R8 acts as a current limiter; 
resistor R11 is a bleeder across the power supply. 
Line voltage at 115 volts ac is applied to module A5 
across pins 7 and 8 of plug Pl. The output voltage of 
130 volts appears at pin 14 of plug Pl. 


4-114, 18- VOLT D-C REGULATOR. The 18-volt d-c 
voltage regulator (figure 7-6) is composed of two 
d-c amplifiers, Q3 and Q4, and a control transistor, 
Q5. The d-c amplifiers closely regulate the control 
transistor voltage. The input to the d-c amplifiers 
is an error voltage fed back from the regulator output. 


4-115. The emitter voltage of transistor Q4 is kept 
constant by breakdown diode CR2. The base voltage 
is derived from a resistive voltage divider that is 
connected across the regulator output. Thus, the 
emitter-base voltage of transistor Q4 is proportional 
to the error in the regulated output voltage. 


4-116. If the output of the regulator is accidentally 
shorted, the regulator will cease operating, for the 
regulating action is initiated and controlled by the 
regulator output. When the short occurs, the base of 
Q4 is grounded and no base current flows. With no 
base current in Q4, it has no collector current, which 
is also the base current of Q3. With Q3 base current 
zero, the collector current of @3 is zero. The col- 
lector current of Q3 is the base current of Q5. With 
zero base current in Q5, Q5 is cut off and the output 
voltage drops to zero. Once the short is removed, 
resistors R12 and R18 provide a path for current to 
flow to the base of Q4, which again starts the regulating 
action. 


4-117. TRANSIENT BLANKER CIRCUIT. During 
operation, high transient voltage peaks may occur on 
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the main electrical line of the aircraft in which the 
AN/ARC-94 is installed. These voltage peaks occur 
when electrical units, such as electric motors, are 
turned off. This causes voltage peaks onthe 27.5-volt 
d-c line to the RT-648/ARC-94. These peaks are 
approximately 80 volts de and return to normal line 
voltage in approximately 0.5 second, The transient 
blanker circuit (figure 7-6) protects the transistors 
in the RT-648/ARC-94 from these voltage surges by 
reducing the voltage on the 27.5-volt d-c line to 
approximately O volt for the duration of the surge. 
Figure 4-16 shows the waveform of the transient 
blanker in operation. 


4-118. The switching action of switching transistor 
Q2 is accomplished with control transistor Q1, 
reference diode CR1, and biasing resistors R2 through 
R6. The bias network allows transistor Q2 to be 
biased to saturation when the line voltage is normal 
connecting the output load to the 27.5-volt d-c line. 
The bias network also provides variable bias for Ql 
at the tap of resistor R5. This bias controls the point 
at which the transient blanker circuitoperates. When 
the line voltage is less than +32 volts, bias current 
flows through the emitter-base junction of transistor 
Q2 and through resistors R2 through R6. Transistor 
Q2 saturates and places the collector at 27.5 volts dc. 
The bias voltage at the tap of resistor R5 is not suf- 
ficient to cause breakdown diode CR1 to conduct. Since 
diode CRi does not conduct, transistor Q1 is cut off. 


4-119. When a voltage transient occurs on the 27.5- 
volt line, the voltage at the emitter of transistor Q2 
increases. The voltage applied across the voltage 
divider, consisting of resistors R2, R5, and R6, will 
increase a proportionate amount. Resistor R5 is 
adjusted so that when the input (line) voltage reaches 
32 volts dc, the voltage drop between the base of 
transistor Q1 and the tap of resistor R5 is sufficient 
to cause diode CRI to break down. This causes 
transistor Q1 to bebiasedto saturation. The resulting 
positive potential at the base of Q2 will cause it to cut 
off, removing the line voltage from the load. The 
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Figure 4-16. Transient Blanker 
Circuit, Waveforms 
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blanking action will continue as long as the transient 
voltage is about 32 volts. When the transient voltage 
drops below 32 volts, diode CR1 will stop conducting 
and transistor Q1 will be cut off. This in turn will 
cause transistor Q2 to again conduct and normal 
operation will be restored. 


4-120. ELECTRONIC CONTROL AMPLIFIER 
MODULE A6. 


4-121. Electronic control amplifier module A6 con- 
verts a d-c error signal from power amplifier module 
Ail to a corresponding 400-cps a-c error signal. 
The a-c error signal is amplified and fed back to the 
servo motor that tunes the output network ofthe trans- 
mit function power amplifier. The theory of operation 
covering the electronic control amplifier module A6 is 
given in the following paragraph. 


4-122. THEORY OF OPERATION. 


4-123. A schematic diagram of the electronic control 
amplifier module A6 is shown in figure 7-7. The 
circuit includes a 400-cps chopper, cascaded tran- 
sistor amplifiers Q1 through Q5, and push-pull power 
output amplifiers Q6 and Q7. The input d-c error 
signal is changed to 400 cps ac by electromechanical 
chopper G1. The a-c error signal is amplified by the 
five PNP transistor amplifiers, Q1 through Q5, in 

‘cascade. A paraphase output is taken from the emitter 
and collector of amplifier Q5 and applied to the cor- 
responding bases of transistors Q6 and Q7, connected 
in push-pull. Collector current regulation for push- 
pull operation is provided by thermistor RT1 in the 
common base return circuit of transistors Q6 and Q7. 
The amplified error signal is taken across pins 2 and 
6 of the connector and fed to power amplifier module 
All. 


4-124, THREE-PHASE HIGH-VOLTAGE POWER 
SUPPLY MODULE A7. 


4-125. Three-phase high-voltage power supply module 
A7 converts the 115-volt, 400-cps, three-phase power 
input into d-c voltages for use by various circuits in 
the RT-648/ARC-94. In addition, the module supplies 
filament voltages for the power amplifier and r-f 
translator. 


4-126. The theory of operation for the three-phase 
high-voltage power supply module A7 is covered in 
the following paragraphs. 


4-127. THEORY OF OPERATION. 


4-128. A schematic diagram of three-phase high- 
voltage power supply module A7 is shown in figure 7-8. 
Pilate contactor relay K1 may be energized 30 seconds 
after the RT-648/ARC-94 is turned on at the C-3940/ 
ARC-94, The time delay is accomplished by time 
delay relay K7 located in the chassis (see figure 7-1). 
Resistors R1, R2, and R3 are in series with the input 
transformer primary winding to limit the transient 
current developed when relay K1 is energized. After 
the initial transient surge, step-start relay K2 is 
energized by the closing of relay contacts K1-3 and 4. 
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The energizing of relay K2 shorts out series resistors 
Ri, R2, and R3. The power supply is a conventional 
three-phase power supply. Capacitors C7 through C24 
are placed across the diodes to equalize transient 
supply surge voltages across the diodes. 


4-129. The 1500-volt d-c power supply consists of two 
separate conventional three-phase power supplies 
placed in series. A tap at the junction of the two 
supplies furnishes +260 volts to the r-f translator and 
to the antenna coupler accessory. Overload relay K3 
operates when the PA plate and screen current ex- 
ceeds a predetermined value. This action opens the 
three-phase input line removing plate voltages. The 
relay is held in the energized position through con- 
tacts 5 and 7 of K3 and the microphone keyline. The 
power amplifier will not receive high voltage until 
the keyline is opened, releasing overload relay K3, 
and again closed. 


4-130. AM/AUDIO AMPLIFIER MODULE A9. 
4-131. GENERAL. 


4-132. AM/audio amplifier module A9 functions during 
both transmit and receive operations of the 
AN/ARC-94, The module provides audio amplification 
and age during both transmit and receive operations. 
In addition, the module provides i-f amplification for 
received signals when the AN/ARC-94 operates in 
the AM mode. 


4-133. The theory of operation for AM/ audio amplifier 
module AQ is covered in the following paragraphs. 


4-134. THEORY OF OPERATION. 


4-135. TRANSMIT FUNCTION. A block diagram of 
the audio and cw stages contained in AM/audio ampli- 
fier module A9 is shown in figure 4-17. The transmit 
function stages shown at the left side include audio 
amplifiers Q1 and Q2. A schematic diagram of AM/ 
audio amplifier module A9 is shown in figure 7-9. In 
transmit operation, AM/audio amplifier module A9 
receives a microphone input signal on the unbalanced 
line. The input signal is amplified in audio amplifiers 
Q1 and Q2 and coupled to the balanced modulator stage 
in i-f translator module A3. Relay K2 is the key-line 
relay that switches the RT-648/ARC-94 from receive 
to transmit when the cw key is depressed. This relay 
is used in thecwmodeonly. Relay K1 inserts the 1-kce 
CAL TONE into audio amplifier Q8 whenever the cw 
key is depressed or when the antenna coupler is tuning. 
Capacitors C47 and C49, across relay K2, hold relay 
K2 in the transmit position for 550 +200 milliseconds 
after the key is released. Receive operation is re- 
stored at the end of that time. 


4-136. RECEIVE FUNCTION, A block diagram ofthe 
AM i-f stages contained in AM/audio amplifier module 
A9 is shown in figure 4-18. The audio amplifier and 
age stages that function in receive operation are shown 
at the right side of the block diagram of figure 4-17. 
The detailed circuit construction of these stages and 
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Figure 4-17. Audio Amplifier Stages in AM/Audio Amplifier Module A9, Block Diagram 
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Figure 4-18, AM/Audio Amplifier Module A9, Block Diagram 


their relationship to the transmit function of AM/audio megacycle-frequency stabilizer modules, One 
amplifier module A9 are shown in the schematic dia- is Collins part number 544-9289-005 (effective 
gram of figure 7-9. In receive operation, i-f amplifi- through MCN 3274) described in paragraphs 
ers operate continuously. A 500-ke i-f input signal 4-140 through 4-148. The other is Collins part 
from r-f translator module A12 is applied through i-f number 528-0329-005 (effective MCN 3275) 
amplifier Q3 to a 6-ke bandwidth mechanical filter, described in paragraphs 4-148A through 
| FL1, capable of passing both sidebands, Output of 6-ke 4-148L. The purpose of both modules is the 
filter FL1 is applied throughi-f amplifiers Q4, Q5, and same and is described in paragraph 4-138. 


Q6 to AM detector CR4, Audio output of AM detector 
CR4 is applied to audio amplifier Q8 through the action 
of AM/SB switching relay K3 in i-f translator module 
A3. Output of audio amplifier Q8 is further amplified 
by stages Q1 and Q2 andfedtoa headset. A portion of 
the unswitched audio output is coupled through audio 
. amplifier Q9 to the output jack at the rear of the 

RT-648/ARC-94 as a Selcal output. Part of the output 

of i-f amplifier Q6 is coupledback to age amplifier Q7, 

is rectified, filtered, and fed back toi-famplifiers Q3 


4-138, The megacycle-frequency stabilizer is an auto- | 
matic frequency control device which serves to main- 
tain the 17.5-me and the 8,5- tol16-mch-f oscillators, 
located in module A12, within a close tolerance of their 
operating frequencies. The module generates error- 
control voltages proportional to sensed frequency 
error of the oscillators, and applies these voltages to 
circuit elements within the oscillator circuits which act 
to correctfrequencyerror. The megacycle-frequency 
stabilizer comprises two duplicate amplifier subas- | 


eo and @Q4 for automatic gain control. The 1-kc tone is : ‘ : 

inserted in audio amplifier Q8 when the front panel Semi Les yeh Bid AAca ie epee um bener se ene 
ee. meter selector switch is placed in the CAL TONE 4-139. The theory of operation is provided for 
_ position, This function is used for a rapid fre- frequency-stabilizer module Al0. The theory of 
quency check with WWV,. operation includes a block diagram analysis and a 

tailed ci it is. 

= 4-137, MEGACYCLE-FREQUENCY STABILIZER Goteiten CAncull Analyess 
« MODULE A10. 4-140, THEORY OF OPERATION, (Collins part 

NOTE number 544-9289-005.) 

Radio Receiver~Transmitter RT-648/ARC-94 4-141, BLOCK DIAGRAM ANALYSIS. A block dia- 
contains one of two possible different gram of megacycle-frequency stabilizer module A10is 
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Figure 4-19. Megacycle-Frequency Stabilizer Module A10 
(Collins Part Number 544-9289-005) Block Diagram 


shown in figure 4-19. Amplifier Al receives the 8.5- 
to 16-mec input from r-f translator module A12 while 
amplifier A2 receives the 17.5~me input from the 
17.5-me oscillator of 412. These amplifier chains 
function in exactly the same manner; therefore, only 
17.5-mc amplifier assembly A2 will be discussed. 


4-142, The spectrum generating chain consists of 
stages Q1, Q2, and Q3. This circuit receives a 500- 
ke sine-wave signal from r-~f oscillator module A2. 
The signal is clipped to a 500-kc square wave by squar- 
ing amplifier Q1. This squared output is differentiated 
by network C7-R5, producing a pulse having a prf of 
500 ke. This pulse is amplified through pulse amplifier 
Q2 and is applied to spectrum generator Q3. Spectrum 
generator Q3 generates a spectrum of frequencies lying 
between 500 kc and 25 mec, centered at 7 mc, and at 
500-ke intervals. This spectrum output is detected 
across a semiconductor diode and differentiated by 
network C9-L5 to produce the spectrum pulse. 


4~143. An incoming nominal 17.5-mec signal is applied 
to limiting amplifier A2Q1 which limits the signal 
amplitude. The limited output is applied to 17.5-mc 
mixer A2Q3 through isolation amplifier A2Q2. The 
pulse spectrum output of network C9-L5 is also ap- 
plied to 17.5-mc mixer A2Q3. In17.5-mc mixer A2Q3, 


4-26 


the nominal 17.5-mc input is mixed with the spectrum 
to produce two output error signals. These signals 
are amplified and detected by detector A2Q4. Thed-c 
output voltage thus obtained is proportional to the 
frequency error of the incoming 17.5-mc oscillator 
signal. The d~c voltage obtained is fed back to voltage- 
variable capacitors located in the frequency- 
determining circuit of the 17.5-mc oscillator, which 
changes the capacitance, and therefore alters the 
frequency of the oscillator. Automatic level detector 
Q5 limits the excursion of the error voltage output 
to a preset level. This allows the oscillator frequency 
to sweep in a fashion to ensure lock. 


4-144, DETAILED CIRCUIT ANALYSIS, A schematic 
diagram of megacycle-frequency stabilizer module 
Al0 is shown in figure 7-10. The 500-kc sine-wave 
signal from r-f oscillator module A2 is applied through 
limiting amplifier Q1, where it is clipped to produce a 
500-ke square wave. The output of transistor Q1 is 
differentiated by a differentiating network composed of 
C7 and R5 to produce 500-kc pulses. The pulses are 
amplified by pulse amplifier Q2, and applied to spec- 
trum generator Q3. A ringing circuit composed of L4 
and its distributed capacitance rings the pulse output of 
Q3 at approximately 7 mc. The output of Q3 isa 
spectrum of frequencies extending from 500 kc to 
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Figure 4-19A. Megacycle-Frequency Stabilizer Module A10 
(Collins Part Number 528-0329-005), Block Diagram 
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approximately 25 mc and centered at about 7mc. The 
output of Q3 is rectified by CR1. Networks C9-L5 and 
C10-L6 differentiate the pulses. The frequency spec- 
trum is applied to the input of 17.5~mc mixer A2Q3 and 
8.5- to 16-mc mixer A1Q3. 


4-145. The 17.5-mec and 8.5- to 16~mc r-f signals 
are fed into separate amplified channels (subassem-~ 
blies A2 and Al) on the module. These channels are 
identical in circuitry, with minor variations in the 
values of components. The following discussion ofthe 
processing of these signals has been combined to 
describe the simultaneous operation of the two 
channels, 


4-146. The 17.5-me and 8.5-mc signals from the 
oscillators located on r-f translator module Al2 are 
fed through separate limiting amplifiers (A2Q1 and 
A1Q1) and isolation amplifiers (A2Q2 and A1Q2). 
These circuits hold the r-f input .signals from the 
oscillator at a nearly constant amplitude, and prevent 
source loading by succeeding circuits. The outputs of 
isolation amplifiers A2Q2 and A1Q2 are applied to 
17.5-me mixer A2Q3 and 8.5-mc mixer A1Q3. In 
17.5-me mixer A2Q3, the 17.5-mc signal is mixed with 
the 500-kc to 25-me spectrum, generated as described 
in paragraph 4-144. In a like manner, the 8.5- to 16- 
mc signal is mixed with the 500-kc to 25-mce spectrum 
in 8.5- to 16-mc mixer A1Q3. The products of this 
mixing contain the full 500-kc to 25-mce spectrum 
consisting of frequencies spaced 500-ke apart, plus 
the sum and difference frequencies resulting from 
mixing the desired signal with each component in the 
spectrum. The outputs of mixers A1Q3 and A2Q3 are 
tuned to 1 mc. 


4-147. If the frequency of the 17.5-me oscillator was 
300 cycles from 17.5 me, the output ofthe mixer would 
be a l-mce signal, the 1-mc component of the unmixed 
frequency spectrum, plus two frequencies of 1.0003 
and 0.9997 mc resulting from mixing the oscillator 
error frequency with the 16.5- and 18.5-me components 
of the frequency spectrum. When the 17.5-mc oscil- 
lator is not phase-locked, the vector sum of the 1-mc 
frequency spectrum component plus the two frequen- 
cies resulting from mixing the error frequency with 
the 16.5- and 18.5-me components of the frequency 
spectrum varies at a frequency equal to the error in 
oscillator frequency. The 8.5- to16-me mixer, 4193, 
functions in a similar manner. The error signals 
obtained in each mixer are detected and amplified by 
A2Q4 and A1Q4. The d-c signals resulting from 
detection are filtered by networks A2C9-A2R12 and 
A1C9-A1R12, in each channel. The filtering process 
results in a positive d-e controlvoltage, whichin each 
case is proportional to the frequency error of the 
oscillator in question. The control voltages generated 
as previously described are applied to voltage- 
sensitive capacitors located in the tuned circuits of the 
oscillators on r-f translator module A12. The control 
voltage affects the capacitance in the tuned circuit and 
therefore locks the frequency of the oscillator. When 
no frequency error is present in the output of each 
oscillator (that is, when the oscillator is phase- 
locked with the spectrum), the vector sumof the three 
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l-mc frequencies will be constant, and the constant 
detector output will keep the 17.5-mc oscillator 
frequency-locked with the reference. 


4-148. Two unijunction transistors, Al10Q4 and A10Q5, 
are placed across the outputs of the two detectors. If 
the detector output voltage exceeds a certain value, 
the unijunction transistor across the output will con- 
duct, shorting the output to 0 volt. The voltage then 
begins to charge capacitors C13 and C14 connected to 
the base of the unijunction transistors until it reaches 
the point where the oscillators lock. Iftheoscillators 
do not lock when the d-c control voltage reaches the 
locking point, the recycle stage operates again and the 
cycle is repeated until the oscillator locks. This 
action creates a recycle sawtooth voltage having an 
approximate repetition rate of 100 cps. The average 
locking time for the megacycle frequency stabilizer is 
1/2 second. The recycle stages are provided so that 
each oscillator may be locked on its assigned fre- 
quency, independently of the other. 


4-148A. THEORY OF OPERATION (Collins Part 
Number 528-0329-005) 


4-148B, BLOCK DIAGRAM ANALYSIS. A block dia- 
gram of megacycle-frequency stabilizer module A10 
(Collins P/N 528-0329-005) is showninfigure 4-19A. 
The megacycle-frequency stabilizer module stabilizes 
the frequencies of the 17.5-mc and h-f oscillators in 
the r-f translator module. The following discussion 
describes the action that stabilizes the 17.5-mc 
oscillator. Its theory applies equally, however, to 
each of the 16 h-f oscillator frequencies. 


4-148C. The 17.5-mc oscillator output frequency is 
fed to the input of the megacycle-frequency stabi- 
lizer module. In this module it passes through two 
r-f isolation amplifier stages to the input of a mixer. 
The other mixer input is a 500-kc reference pulse. 
The spectrum of this pulse is a series of reference 
frequencies, equally spaced at 500-kc intervals from 
500 ke to approximately 25 mc. Each of these spec- 
trum frequencies is a harmonic of the 500-kc refer- 
ence pulse, so each is as accurate and stable as 
the reference. 


4-148D. The mixer output is fed through a 1-me pass 
filter composed of L2, C7, C8, and C12. When the 
17.5-me oscillator is phase-locked with the refer- 
ence spectrum frequencies, the l-mc pass filter 
output will be a l-me signal that is a combination 
of three separate 1-mc components. These three 1-mc 
components are (1) the 1-mec component of the refer- 
ence spectrum, (2) the mixer product that is the differ- 
ence between the 17.5-mec oscillator frequency and 
the 18.5-me reference spectrum component, and (3) 
the mixer product that is the difference between the 
17.5-me oscillator frequency and the 16.5-mc refer- 
ence spectrum component, This 1l-me signal is then 
amplified and rectified. The rectified signal, propor- 
tional to the frequency error of the 17.5-mce oscil- 
lator, is applied to circuit elements within the oscil- 
lator circuits which act to correct the frequency 
error. 
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Figure 4-19B. Mixer Output Phasors 


4-148E, DETAILED CIRCUIT ANALYSIS. A schema- 
tic diagram of the megacycle-frequency stabilizer 
module is shown in figure 7-10A. The 500-ke sine- 


wave signal from r-f oscillator A2 is applied to - 


squaring amplifier Q1, where the signal is shaped 
into a rectangular pulse. This pulse is applied toa 
pulse generator that sharpens the pulse leading edge. 
‘The output of the pulse generator is further dif- 
ferentiated by an RL network to produce the 500-kc 
pulse that is fed to the mixer input. 


4-148F, The 17.5-mc and 8,5- to 16-mc oscillator 
signals are fed into separate amplified channels in 
the megacycle-frequency stabilizer module. These 
channels are identical in circuitry. Therefore, the 
following discussion is limited to the processing of the 
17.5-me signal that occurs in subassembly Al, 


4-148G. The 17.5-mcec signal from the oscillator lo- 
cated in the r-f translator module Al2 is fed through 
to r-f amplifiers, A1Q1 and A1Q2. CRI holds the 
output of A1Q2 to-a nearly constant amplitude. 
The signal is then applied to mixer A1Q3 where it 
is mixed with the 500-kc to 25-mc spectrum, gener- 
ated as described in paragraph 4-148C. The pro- 
ducts of this mixing contain the full 500-kc to 25-mc 
spectrum consisting of frequencies spaced 500-kc 
apart, plus the sum and difference frequencies re- 
sulting from mixing the 17.5-mc signal with each 
component in the spectrum. 
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4-148H. The mixer output is tuned to 1 mc. Whenthe 
17.5-me oscillator is phase locked with the refer- 
ence spectrum frequencies, the mixer output will be 
a l-mce signal that is a combination of three separate 
1-mc components as described in paragraph 4-152. 
Refer to figure 4-19B. This figure is a phasor repre- 
sentation of the three 1-mc mixer-output components. 
The 1-mc reference frequency is represented by a 
vertical phasor that is rotating counterclockwise at a 
l-me rate. The two mixer products are represented 
by the two phasors approximately 90 degrees out of 
phase with the reference. These two signal phasors 
always lead and lag the reference by equal angles 
for the reason shown below. If the oscillator fre- 
quency, for example, leads the reference frequency 
by phase angle 9; one mixer product will be 


18.5 - (17.5 4+ @) =1.0+9 
and the other mixer product will be 
(17.5 +0) - 16.5=-1.0-9@ 


Thus, the two phasors are at equalangles to the refer- 
ence, one leading and one lagging. 


4-1481. If the oscillator is phase locked with the refer- 
ence, the three phasors are all rotating at exactly the 
same frequency, and the sum of these three 1-mc com- 
ponents will be a single 1-mc frequency represented 
by a vertical phasor that is in phase with the reference 
phasor. This l-me signal is amplifiedand detected by 
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a i-mc i-f amplifier. This detected output is a 
d-c voltage that is fed back to a voltage-variable 
capacitor in the oscillator tuned circuit to the oscil- 
lator frequency. 


4-148J. If either the tuning voltage or oscillator fre- 
quency changes, the other will change to compensate 
for the original change, keeping the oscillator and 
reference frequencies phase locked at alli times. 
If, for example, the oscillator frequency drifts with 
respect to the reference, the phase angle between the 
Signal and reference frequencies will change. Asthis 
angle changes, the signal phasors will shift position 
and cause the length of the sum phasor to change. 
Since the d-c tuning voltage is obtained by rectifying 
the a-c voltage represented by the sum phasor, 
the tuning voltage is proportional to the length of the 
sum phasor and will also change. This change in 
tuning voltage will keep the oscillator and reference 
phase locked. 


4-148K, The length of the sum phasor, however, is 
limited to a value determined by the lengths of the 
three component phasors. If the frequency drift is 
great enough to cause the signal phasors to drift into 
phase with the reference, this limiting value will be 
reached, the tuning voltage can no longer change, and 
the oscillator will drift out of lock withthe reference. 
To eliminate this problem, the tuning-voltage output of 
the megacycle-frequency stabilizer is applied across 
a capacitor connected to the input of the unijunction 
transistor. When the oscillator frequency drifts so 
that the angle between the reference and signal phasors 
places the signal phasors at the Vmax position, the 
sum vector will become iong enough to produce a 
tuning’ voltage (V max) that equals the unijunction 
conduction voltage. When this happens, the capacitor 
will be shorted, and the tuning voltage will be quickly 
reduced to a low value. This tuning-voltage change 
will abruptly retune the oscillator and cause the signal 
phasors to be repositioned to the V min position. As 
the capacitors begin to recharge, the tuning voltage 
will increase, and the oscillator frequency will sweep 
across a frequency range limitedby the tuning-voltage 
range allowed by the unijunction stage. As the oscil- 
lator frequency changes, it will eventually reach the 
equilibrium point at which the tuning voltage value will 
cause the reference and signal to be phase locked. 
When this point is reached, the sum phasor will again 
be the sum of the three 1-mc phasors and will cause 
a d-c tuning voltage that phase locks the oscillator. 


4-148L. If the feedback loop is opened so that the d-c 
tuning voltage output of the megacycle-frequency 
stabilizer no longer controls the oscillator frequency, 
the oscillator frequency will continue to drift with 
respect to the reference, and the unijunction stage 
will recycle continuously. The movement of the signal 
phasors in this recycle condition will be up and down 
between the Vijay and Vipin positions. Ifthe loop is 
closed, the signal phasors will stop whenthey reach the 
locked position because this is the equilibrium point of 
the feedback circuit. Note that when the oscillator is 
locked, the signal phasors should be slightly less than 
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90 degrees out of phase with the reference. This will 
cause the sum phasor to be slightly greater than the 
reference phasor. The position of the signal phasor 
in the locked position may be varied by adjusting the 
variable inductor inthe oscillator tunedcircuit. Doing 
this will cause the value of capacitance neededto lock 
the oscillator to change and, therefore, will require 
the d-c tuning voltage tochange. When this inductance 
is changed, the signal phasors will reposition to pro- 
duce the required tuning voltage. The oscillator will 
remain locked as long as the signal phasors are any- 
where in the range between the V maxand V min posi- 
tions. The length of the reference phasor may be 
adjusted by disconnecting the oscillator input to the 
megacycle-frequency stabilizer. This will eliminate 
the signal phasors, leaving the sum phasor equal to 
the reference phasor. The amplitude of the 500-kc 
reference spectrum pulse then is adjusted to give a 
reference phasor length that will produce a tuning 
voltage of approximately 6.5 volts de. 


4-149. POWER AMPLIFIER MODULE A11. 


4-150. Power amplifier module All amplifies the 2~ 
to 30-me input to 400-watt PEP in the SSB modes or 
100-watt carrier power inthe AM, data, and cw modes. 


4-151. A theory of operation is provided for power 
amplifier module All. The theory of operation in- 
cludes a block diagram analysis and a detailed cir- 
cuit analysis of the output network. 


4-152. THEORY OF OPERATION. 


4-153. BLOCK DIAGRAM ANALYSIS. A block dia- 
gram of power amplifier module All is shown in 
figure 4-20 and a schematic diagram in figure 7-11. 
The 2- to 30-mc output of r-f translator module A12 
is applied to parallel linear power amplifiers Vi and 
V2. The output of the power amplifier is applied to a 
tuned output network. This output network is a pi- 
section that converts the 52-ohm antenna impedance 
to a 1000-ohm load for the power amplifier. 


4-154. In the output network, the signal is tapped off, 
and applied to a phase discriminator network. The 
phase discriminator compares the phases of the input 
and output signals of the power amplifier. The phase 
discriminator produces a d-e output proportional in 
polarity and magnitude to the direction and magnitude 
of the phase error. The d-c error signal is applied 
through the connector plug to electronic control am- 
plifier module A6, The electronic control amplifier 
produces a 400-cycle error signal which is applied to 
servo motor B2. The servo motor drives variable 
inductor L4, which tunes the output circuit until the 
input and output signals are exactly 180 degrees out of 
phase. 


4-155, DETAILED CIRCUIT ANALYSIS. A schematic 
diagram of power amplifier module is shown in figure 
7-11, and a simplified schematic diagram of the output 
network is shown in figure 4-22. The shunt capaci- 
tances and part of the series inductance of the output 
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Figure 4-21. PEP Limiter, Simplified Schematic Diagram 


network is switched by motor B1 to eight discrete 
steps on bands. Motor B1 is controlled by the mega- 
cycle frequency selector knob on the C-3940/ARC-94. 
On some of the eight bands, variable inductor L4 is 
in series with the other inductors (figure 4-22), while 
in other bands it is in a series-parallel arrangement. 
In both circuits, the values of inductances are selected 
so that the tuning range of the output circuit never 
exceeds 1.7 tol asthe variable inductor is varied from 
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one of its extremes to the other (table XVI). Band 1, 
for example, has a ratio of 3 mc to 2 me, or 1.5 to l. 
Inductor L8 is a compensating inductor that is tapped 
so that the parallel combination of L8 and Coyt 
approaches resonance at the high end of the band in 
use. The high impedance of this parallel resonant 
circuit keeps the output impedance and the amplifier 
plate load nearly constant over the entire tuning range 
of the band in use. 
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Figure 4-22. Power Amplifier Module A11, 
Simplified Schematic Diagram of 
Output Network 


4-156. The 52-ohm output of the amplifier is coupled 
to the antenna tuning system. A signal from the 
antenna tuner during the tuning cycle energizes relay 
K2 and places a 25-ohm resistance (R42, R43 in 
parallel) in series with the power amplifier output 
during the tuning cycle. This reduces the power in 
the output circuit so that it will not be damaged 
when the antenna is being tuned. The resistor also 
provides isolation between the power amplifier and 
antenna tuner during the tuning cycle. 


NOTE 


The information given in paragraph 4-157 
pertains only for modules with MCN 2250 
through 7389. 


4-157. Figure 4-21 is a simplifiedschematic diagram 
of the PEP limiting circuit of the power amplifier. 
This circuit limits the peak envelope power applied 
to the antenna coupler to asafelevel. Resistor R38 is 
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TABLE XVI 
POWER AMPLIFIER MODULE Ail, 
FREQUENCY RATIOS 


FREQUENCY 
RATIO 


adjusted so that a sufficiently large positive r-f voltage 
swing will cause diodes CR8A and CR8B to conduct. 
This will cause current to flow through resistor R1 
developing a voltage that is applied to the base of 
amplifier A3Q1. This action limits the r-f driving 
voltage that is applied to power amplifier tubes V1 
and V2, _ 


4-158. R-F TRANSLATOR MODULE Ai2. 


4-159. R-f translator Al2transforms i-fsignalstor-f 
signals for application to the power amplifier. This 
module also receives r-f signals from the antenna and 
transforms these signals to i-f signals for use in the 
receiving portion of the AN/ARC-94. The r-f trans- 
lator module includes two submodules: an Auto- 
positioner submodule that tunes the circuits to a 
particular operating frequency and a variable fre- 
quency oscillator that produces injection frequencies 
for the lowfrequency mixers inthe receive and trans- 
mit functions. 

4-160. A theory of operation is provided for r-f 
translator module Al2. The theory of operationin- 
cludes a block diagram analysis and a detailed cir- 
cuit analysis of module functions andan analysis of the 
submodule A12A2. Autopositioner submodule A12A1 
is discussed in paragraphs 4-169 through 4-180. 


4.161, THEORY OF OPERATION. 


4-162, TRANSMIT FUNCTION. A block diagram of 
r-f translator module Al2 is shown in figure 4-23 
and a schematic diagram is shown in figure 7-12, 
When the module is in the transmit function, a 500-ke 
i-f signal from i-f translator module A3 is combined 
with the variable frequency oscillator output at 1-f 
mixer Al2V1. When the AN/ARC-94 is operating in 
the frequency range of 2.000 to 6.999 me, the output 
of the 1-f mixer is applied to 17.5-mec mixer Al2V2. 
A signal from 17.5-mc oscillator A12V10 is mixed 


4-29 


Section IV 
Paragraphs 4-163 to 4-164 


NAVWEPS 16-30ARC94-1 


TRANSMIT 


DRIVER 
V6,V7 


RECEIVE 


500KC IF 


Figure 4-23. R-F Translator Module A12, Block Diagram 


with the signal applied from the 1-f mixer. A 14.5- 
to 15.5-me signal is produced and applied to h-f 
mixer A12V3. However, if the AN/ARC-94 is operat- 
ing in the range from 7.000 to 29.999 mc, the output 
of the 1-f mixer is applied directly to h-f mixer 
A12V3. H-f oscillator A12V11 is capable of producing 
28 frequencies, spaced 1 mec apart. The desired 
frequency is mixed with the input signal of the h-f 
mixer, and the output is applied to parallel- connected 
r-f amplifiers Al2V4 and A12V5. The amplified out- 
put is then applied to parallel-connected drivers 
A12V6 and A1l2V7, which in turn apply an output to 
power amplifier module Ail for amplification to the 
output power level. The injection frequencies from 
the h-f oscillator for the 28 bands are tabulated in 
table XVII. These 28 frequencies provide 28 bands 
for the 1000 increments from the variable frequency 
oscillator, or 28,000 separate channels in all. 


4-163. RECEIVE FUNCTION. When the AN/ARC-94 
is set to receive function, the antenna signal is 
coupled to parallel-connected r-f amplifiers A12V4 
and Al2V5. The amplified signal is then applied to h-f 
mixer A12V12, where it is mixed with the desired 
signal from h-f oscillator A12V11, as in the transmit 
function. The mixed signal is then applied to 1-f 
mixer A12V8, which in turn heterodynes this signal 
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with the variable frequency oscillator signal to pro- 
duce a 500-ke i-f signal. However, if the operating 
frequency range of the AN/ARC-94 is from 2.000 
to 6.999 mc, the output of the h-f mixer is applied to 
the l-f mixer through 17.5-me mixer A12V9, where it 
is mixed witha signal from 17.5-mcoscillator A12V10. 
The r-f amplifier and l-f mixer receive an automatic 
gain control voltage derived from the rectified, filtered 
audio output. In addition, the amplifier and mixer are 
supplied with carrier automatic gain control derived 
from the rectified, filtered r-f output ofthe 1-f mixer. 
The 500-kc i-f output signal from the 1-fmixer is ap- 
plied to modules A3 and AQ for both SSB and AM i-f 
amplification and detection. 


4-164. The frequencies of the 17.5-mc and high- 
frequency oscillators are frequency locked with the 
crystal-generated reference frequency from r-foscil- 
lator module A2 by circuits in megacycle-frequency 
stabilizer module A10. These oscillators are tuned 
by voltage-sensitive capacitors, which are semicon- 
ductor devices whose capacitance varies as the d-c 
voltage across them varies. A typical relationship 
between capacitance and d-c voltages is shown in 
figure 4-24. A d-c bias voltage is applied to the 
voltage-sensitive capacitor so that the voltage varia- 
tions change the capacity over the desired range. 
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TABLE XVII, R-F TRANSLATOR MODULE A112, H-F OSCILLATOR FREQUENCY 
FOR EACH OPERATING RANGE 


OPERATING H-F OSCILLATOR 


RANGE FREQUENCY 
(mc) (mc) 


OPERATING H-F OSCILLATOR 
RANGE FREQUENCY 
(me) (me) 


*These high-frequency oscillator frequencies are mixed with the 14.5- to 15.5-mc output from 


the 17.5-mc mixer. 


**These high-frequency oscillator frequencies are doubled before injection into the high-frequency 


mixer. 


4-165. DETAILED CIRCUIT ANALYSIS, A schematic 
diagram of r-f translator module Al2 is shown in 
figure 7-12. When the AN/ARC-94 is in the trans- 
mit function, a 500-ke i-f signal is applied to con- 
nector Pl and transferred to the grid of 1-f mixer 
I Vil. The variable frequency oscillator output is also 
applied to the cathode of the 1-f mixer. The two sig- 
nals are mixed and applied to switch S8, which in turn 
applies this signal to switch S9 or to the grid of 17.5- 
mc mixer V2, depending on the operating frequency of 
the AN/ARC-94. The 17.5-mc mixer receives a 
17.5-me signal on both cathode and grid from 17.5- 
me oscillator V10. If a signal is applied from switch 
S88 to grid of the 17.5-mc mixer, this signal and 
the oscillator signal are mixed and transmitted to 
switch S9. Switch S9 transfers this signal to the grid 
of h-f mixer A12V3, where it is mixed with a signal 
from h-f oscillator A12V11. The output frequency of 
the h-f oscillator is selected by switch 810, which 
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couples one of 28 tuned coils that determine the tuned 
circuit connected to the grid of thetube. Inthe trans- 
mit function, relay K2 is energized, and signals are 
applied through switches S84 through S7 to the grids 
of parallel-connected r-famplifiers A12V4 and A12V5. 
Switches S4 through S7 make use of capacitors and in- 
ductors whose combinations are determined by the 
operating frequency. The signal is amplified by the 
r-f amplifiers and transmitted to the control grids of 
parallel-connected drivers A12V6 and A12V7, where 
the signal is further amplified and applied to con- 
nector P2. 


4-166. In the receive function, operation of the 
AN/ARC-94 is the reverse of the transmit function. 
Since the circuits are similar, refer to the detailed 
circuit analysis of the transmit function and the block 
diagram analysis of the receive function for a detailed 
description of this function. 
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Figure 4-24, Typical Characteristics of Voltage-Sensitive Capacitor 


4-167. VARIABLE FREQUENCY OSCILLATOR SUB- 
MODULE A12A2, The frequency of variable frequency 
oscillator submodule A12A2 is controlled (through the 
Autopositioner) by the 100-, 10-, and 1-ke frequency 
selector knobs on the C-3940/ARC-94. It is turned in 
1000 1-ke steps from 2.501 to 3.500 mec. Figure 7-14 
is a schematic diagram of the variable frequency 
oscillator submodule. 


4-168. Tuned-collector transistor oscillator A12A2Q1 
is tuned by variable inductor A2L2, whichis mechani- 
cally varied by the Autopositioner. The oscillator 
frequency is phase locked by voltage-sensitive capa- 
citor Al2A2VC1. The d-c voltage that tunes A2VC1 
is a combination of a mechanically adjustable bias 
supply in kilocycle-frequency stabilizer module A4 
and frequency- and phase-sensitive control voltages 
from frequency and phase discriminators in the 
kilocycle-frequency stabilizer. After the mechanical 
tuning is completed, the kilocycle-frequency stabilizer 
supplies a d-c control voltage from the frequency 
discriminator to bring the variable frequency within 
the capture range of the phase discriminator. The 
phase discriminator then superimposes a strong d-c 
correction voltage to override the frequency discrimi- 
nator and to phase lock the variable frequency oscil- 
lator to the reference frequency from r-f oscillator 
module A2. After the variable frequency oscillator is 
phase locked, the phase discriminator constantly 
changes the control voltage to Al2A2VC1,if necessary, 
to keep the variable frequency oscillator frequency 
phase locked with the reference. The variable fre- 
quency oscillator output goes through amplifiers 
A12A2Q2, A12A2Q3, and A12A2Q4, before itis coupled 
through AI12A2T2 to the r-f translator 1-f mixers. 


4-32 


4-169, FUNCTIONAL MECHANICAL OPERATION. 


4-170. The following paragraphs describe the 
mechanical operation of Autopositioner submodule 
A12A1 and of Radio Set Control C-3940/ARC-94. 


4-171. AUTOPOSITIONER SUBMODULE A12A1. 


4-172. MECHANICAL OPERATION, Autopositioner 
submodule A12A1 is a motor-driven, electrically- 
controlled tuning mechanism that automatically tunes 
the RT-648/ARC-94 to the frequency selected at the 
C-3940/ARC-94. The RT-648/ARC-94 may be located 
in the radio compartment of the aircraft, with the 
C-3940/ARC-94 near the pilot’s instrument panel. 
The RT-648/ARC-94 can be completely controlled 
by the C-3940/ARC-94. 


4-173. As shown in figure 4-25, the basic elements 
of the Autopositioner system are a motor and asso- 
ciated gear train, a slip clutch driving a rotary shaft 
fastened to a notched stop wheel, a pawl that engages 
the notches in the stop wheel, andarelay that controls 
the pawl and operates a set of electrical contacts to 
start and stop themotor. An electrical control system 
is part of each Autopositioner system. This control 
system consists of remotely located frequency selec- 
tor knobs and related seeking switches driven by the 
Autopositioner shaft. The control system is the open- 
circuit seeking type. Whenever the frequency selector 
knobs and seeking switches are not in the same 
electrical position, the Autopositioner is energized 
and drives its shaft (and the tuning elements to which 
the shaft is coupled) to the proper position and stops. 
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Figure 4-25. Autopositioner System, Basic Elements, Simplified Schematic Diagram 


4-174. In a typical cycle of operation of the Autopo- 
sitioner, the system is at rest with the control and 
seeking switches in corresponding positions (open 
circuit), relay in the de-energized position, pawl en- 
gaging a stop-wheel notch, and the motor off. When 
the operator changes the setting of the frequency 
selector knob on the C-3940/ARC-94, the control 
system energizes the relay lifting the pawl out of the 
stop-wheel notch and closing the motor control 
contacts. The motor starts and drives the Autopo- 
sitioner shaft, the rotor of the seeking switches, and 
the tuning elements in tuned circuits. When the seek- 
ing switches reach the point corresponding to the 
new position of the frequency selector knobs, the relay 
circuit is opened, and the pawl is droppedinto a stop- 
wheel notch. Shaft rotation stops, the motor control 
contacts open, and the motor coasts to a stop. The 
seeking switches of the control circuit are designed 
to open the relay circuit before the stop wheel reaches 
the point at which the pawl engages the proper notch. 
The relay contacts controlling the motor are adjusted 
so that they do not open until the pawl drops into the 
notch. 


4-175. A binary control system external to the Auto- 
positioner submodule is used with the Autopositioner. 
It provides a maximum number of tuning positions 
with a minimum number of controlwires. This action 
is accomplished in the binary system by using the 
control wires in various combinations. 


4-176. Operation of the binary system is similar to 
that of single-pole, double-throw switches, as shown 
in figure 4-26. When the frequency selector knobs and 
seeking switches are set as shown (switch Si in the 
same position as switch $2, etc), there is no current 
path from the relay coil to ground, and the relay and 
motor are unenergized. If any of the frequency 
selector knobs are set to a position opposite that of 
corresponding seeking switches, a path to ground is 
closed, energizing the relay and motor. The motor 
turns the rotary seeking switches until they are again 
positioned in accordance with frequency selector knobs 
positions. When this happens, the relay circuit opens 
and the motor stops. 


4-177. The total ‘of combinations of switch positions 
in such a system is 2", where nis the number of 
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CONTROL SWITCHES 


CONTROL WIRES 
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SEEKING SWITCHES 
rc 


Figure 4-26, Frequency Control System, Simplified Schematic Diagram 


control wiresused. Inthe four-wire system shown, n=4 
and 16 different combinations exist. One combination 
is not usable. If all the seeking switches in figure 
4-26 are set to the B position, there can be no path 
from the relay coil to ground, no matter how the 
frequency selector knobs are set. The maximum 
number of usable combinations in such a system is 
2n-1, The four-wire system shown can control 15 
positions, The frequency selector knobs for the 
Autopositioner system are contained in the 
C-3940/ARC-94. 


4-178. The output shaft of the Autopositioner is me- 
chanically coupled to a variable inductor in the tuned 
circuit of the variable frequency oscillator. Ten 
turns of the output shaft tune the variable frequency 
oscillator through a l-me frequency range. Figure 
7-13 is a schematic diagram of Autopositioner sub- 
module A12A1. 


4-179. There are three seeking switches in the Auto- 
positioner system: 100 kc, 10 kc, and 1kce. For the 
selected variable frequency oscillator frequency tobe 
set up, all three seeking switches must be satisfied. 
Since each of the three switches has 10 positions, there 
are 103, or 1000, possible switch combinations or 
shaft positions. The 100-ke seeking switch is geared 
to the output shaft by anintermittent movement so that 
it is moved one position for each rotation (100 ke) of 
the output shaft. The 10-ke seeking switch and stop 
wheel are coupled directly to the output shaft. The 
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stop wheel has 10 notches, so that each notch position 
is separated from the next by 10 kc. The 100-kc and 
10-ke seeking switches are both driven by motor 
A1B2. The 1-ke seeking switch is driven by a 
separate motor, AIB1, which also drives a gear 
and cam arrangement that turns the output shaft to 
10 intermediate positions between each notch on the 
stop wheel. Each of the 10 positions is a 1-kc step. 
These 10 positions, together with the 100 notch posi- 
tions furnished by the 10 rotations of stop wheel, give 
the required 1000 positions. 


4-180. ELECTRICAL OPERATION. The Autoposi- 
tioner mechanically tunes the variable frequency oscil- 
lator to within 2 kcofthe selected operating frequency. 
The variable frequency oscillator is phase locked with 
the crystal-generated reference frequency from r-f 
oscillator module A2 by the action of circuits in 
kilocycle-frequency stabilizer module A4. Precision 
resistive dividers, which are ganged to the seeking 
switches in the Autopositioner, furnish voltage in- 
formation to the stabilizing circuits so that they will 
phase lock the variable frequency oscillator at the 
correct 1-ke frequency. As in the case of the 17.5- 
me and h-f oscillators in the r-f translator module, 
the variable frequency oscillator is tuned by a 
voltage-sensitive capacitor. 


4-181. RADIO SET CONTROL C~3940/ARC-94. 


4-182. Radio Set Control C-3940/ARC-94 functions 
as an external control for Radio Receiver-Transmitter 
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RT-648/ARC-94. The C-3940/ARC-94 provides 
means of selecting any of the 28,000 frequencies 
available for use by the RT-648/ARC-94. The C-3940/ 
ARC-94 also provides a means of controlling the r-f 
gain of the RT-648/ARC-94 and provides a control 
for selecting the modes of operation. A schematic 
diagram of the C-3940/ARC-94 is shown in figure 
7-15. The C-3940/ARC-94 consists of a number of 
switches which perform the functions described pre- 
viously. Two panel lights, DS1 and DS2, light the 
frequency indicator dial. The dial shows the 
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frequency at which the AN/ARC-94 is operating. As 
the frequency selector knobs- operate directly with 
Autopositioner module A12A1, refer to paragraphs 
4-169 through 4-180 and figure 4-26 for an ex~ 
planation of the switching circuits. The mode selector 
consists of two wafers, S5A and S5B, which connect 
the necessary wires together for switching. The 
RF SENS control adjusts the gain of the r-f stages 
in the RT-648/ARC-94. This control is shorted to 
ground when the mode selector is switched to 
DATA. 
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SECTION V 
ORGANIZATIONAL MAINTENANCE 


5-1. INTRODUCTION. 


5-2. GENERAL. This section contains instructions 
for the maintenance of Radio Set AN/ARC-94 by 
organizational maintenance personnel. Before at- 
tempting to service and test this equipment, main- 
tenance personnel should be thoroughly familiar with 
the physical make-up of the equipment and its theory 
of operation. Throughout this section reference is 
made to meter indications of test equipment. When 
variations in measured values are normal, a tolerance 
figure is provided. It is essential that the test equip- 
ment be terminated properly, calibrated properly, and 
otherwise in excellent condition. Any attempted re- 
pairs or alignment of the components without the 
required test equipment or uncalibrated test equip- 
ment may result in misalignment of the equipment, 
and cause loss of accuracy and reduced reliability. 


5-3. TEST POINTS. Test points are provided through- 
out the equipment to aid in trouble shooting and 
alignment of the equipment. Significant test points 
are identified by distinctive symbols placed through- 
out the technical manual. Separate symbols are used 
for major, secondary, and minor test points. The 
symbols are an aid to more quickly locating the test 
points on a schematic or servicing diagram. The 


type of symbol indicates the relative importance of 
the test point. Major test points are indicated by 
star-enclosed Arabic numerals. For example, 

andde} designate the test points for isolating the trouble 
to an over-all system function or power distribution 
system for the equipment. Major test points are 
referenced in text as test point 1, test point 2, etc. 
Secondary test points are indicated by encircled capi- 
tal letters. For example, (a) and ©) designate test 
points for isolating the trouble to a subsystem or 
component. Secondary test points are referenced as 
test point A, test point B, etc. Minor test points are 
indicated by encircled capital letters followed by 
Arabic numerals. For example, © and desig- 
nate test points for isolating the trouble to one or more 
circuits of a-ccomponent or assembly. Minor test points 
are referenced as test point Al, test point B1, etc. 


5-4. Figure 5-1 lists the test points usedfor minimum 
performance standards tests and those test point loca- 
tions within the RT-648/ARC-94. Module covers must 
be removed for access to certain test points. 


5-5. INSPECTION SCHEDULE. 


5-6. The parts of Radio Set AN/ARC-94 that require 
regular inspection are listed in table XVIII. 


TABLE XVII, INSPECTION SCHEDULE 


COMPONENT 


Mounting MT-2641/ARC-94 


INSPECTION 


Minimum performance standards 


(paragraph 5-12). 


Radio Set Control 
C-3940/ARC-94 


Radio Receiver-Transmitter 


RT-648/ARC-94 


5-7. MINIMUM PERFORMANCE STANDARDS. 
5-8. PRIMARY POWER REQUIREMENTS FORTEST. 


5-9. Unless otherwise specified, all maintenance tests 
will be conducted using the standard input voltages. 
Before performing the performance tests, adjust the 
voltages to the values given in table XIX. 


Minimum performance standards 
(paragraph 5-15). 


Minimum performance standards 
(paragraph 5-15). 


5-10. VISUAL INSPECTIONS. 


5-11. Before initiating the performance tests, perform 
the following visual inspections. 


5-12. MOUNTING MT-2641/ARC-94. To check Mount- 
ing MT-2641/ARC-94, perform the following checks. 
a. Visually check the MT-2641/ARC-94 in a normal, 
loaded position. Check for noticeable sagging in any 
of the resilient mounts. 
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Power amplifier module All . Kilocycle-frequency stabilizer 
R-f translator module Al12 module A4 


AUX REC. ANT. connector . Electronic control amplifier module A6 
REC. IF OUT connector . R-f oscillator module A2 
Coaxial jumper . Three-phase high-voltage power 
REC. IF IN connector supply module A7 
Megacycle-frequency stabilizer module A10 . 500 KC REF. connector 
Frequency divider module Al . Coaxial jumper 
AM/audio amplifier module A9 . 500 KC STD. connector 
I-f translator module A3 . ANT. connector 
. Low-voltage power supply module A5 


m 


Figure 5-1. Minimum Performance Standards, Test Point and Adjustment Locations 
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TABLE XIX. STANDARD INPUT VOLTAGE LIMITS 


NOMINAL VOLTAGE 


115 volts, 400 cps 


(3 phase, Y con- 
nected, line to 
grounded neutral) 


27.5 volts 


b. Depress one end of the MT-2641/ARC-94 from a 
normal, loaded position until the resilient mounts are 
in the bottom position. The resilient mounts should 
permit a minimum travel of 1/16 inch. Check the 
other end of the MT-2641/ARC-94 inthe same manner. 
c. Lift up one end of the MT-2641/ARC-94 until the 
resilient mounts are inanupwardposition. The resi- 
lient mounts should permit a minimum travel of 1/16 
inch. Check the other end of the MT-2641/ARC-94 in 
the same manner. 


5-13. RADIO SET CONTROL C-3940/ARC-94. To 
visually check Radio Set Control C-3940/ARC-94, per- 
form the following checks. 

a. Check that the rear cover fasteners are properly 
seated. 

b. Check frequency selector knobs for looseness, 
c. Check that the frequency selector knobs turn to 
all positions with no binding and witha positive action. 


5-14. RADIO RECEIVER-TRANSMITTER RT-648/ 
ARC-94. To visually check Radio Receiver- 
Transmitter RT-648/ARC-94, perform the follow- 
ing checks. 

a. Remove four screws from rear of the RT-648/ 
ARC-94 and remove side covers. 

b. Check that all module dust covers are properly 
seated. 

c. Check that module complement is complete 
(figure 1-2). 

d. Check that captive screws on modules are properly 
fastened, 

e. Remove r-f translator module Al2 and power 
amplifier module All, and inspect gears for signs of 
physical damage. 


f, Reinstall r-f translator and power amplifier modules. 


g. Loosen two front cover fasteners andremove front 
cover. 

h. Inspect components behind front cover for signs of 
physical damage. 

i. Inspect air filters for cleanliness. 


5-15. PRELIMINARY AND PREINSTALLATION TESTS. 


5-16. The purpose of the preliminary and preinstalla- 
tion tests is to provide a general indication of the 
condition of the equipment as an aid in directing the 
maintenance approach of the technician and as a pre- 
installation test procedure. These tests may be per- 
formed without the removal of dust covers of Radio 
Receiver-Transmitter RT-648/ARC-94, and shouldbe 
performed when the condition of the equipment is not 
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MINIMUM 


110 volts, 390 cps 


27.0 volts de 


MAXIMUM 


120 voits, 410 cps 


28.0 volts de 


known. No special test equipment is required for the 
performance of these tests. The tests may be per- 
formed while the equipment is installed. 


5-17. Set the mode selector on Radio Set Control 
C-3940/ARC-94 to AM. Allow the RT-648/ARC-94 to 
warm up for at least 5 minutes. Check all connecting 
cables and antenna cable for proper seating to their 
respective connectors. Tune the AN/ARC-94 to 
several WWV frequencies. These frequencies are 2.5, 
5.0, 10.0, 15.0, 20.0, and 25.0 megacycles. If the 
AN/ARC-94 is located beyond the range of WWV, 
attempt to tune in any of the stations listed in table 
XX. Perform an approximate frequency check on the 
AN/ARC-94 by listening to WWV (or alternate station) 
with the mode selector in the USB, LSB, and AM posi- 
tions during an announcement interval. The voice 
quality should be good in all three modes with little 
or no change in voice pitch when switching through 
the three modes. 


5-18. Set the meter selector switch on the front panel 
of the RT-648/ARC-94 to 130V. The meter should 
indicate in the red area. 


5-19. Set the meter selector switch to the 28V posi- 
tion. The meter should indicate in the red area. 


5-20. Set the meter selector switch to 1500V. The 
meter should indicate zero. 


5-21. Set the meter selector switch to PA MA, Set 
the mode selector switch to AM. When the trans- 
mitter is not keyed, the meter should indicate zero. 
Disconnect the coax jumper from the 500KC STD jack 
on the right front panel of the RT-648/ARC-94. Key 
the transmitter. The meter should indicate approxi- 
mately 300 ma. Unkey the transmitter and replace 
the coax jumper. Again key the transmitter. The 
meter should indicate in the red area. Speak into the ] 
microphone. The meter indication may vary slightly. 


5-22. Set the mode selector on the C-3940/ARC-94 to 
LSB. When the meter selector switch is set to PA 
MA and the transmitter is keyed but not modulated, 
the meter indication should be approximately 300 ma. 
Speak into the microphone. The meter indication 
should follow the applied audio. The meter indication 
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TABLE XX. RADIO SET AN/ARC-94 RECEIVER CHECK STATIONS 


TRANSMITTED 
FREQUENCIES 
(mc) 


STATION 


Voice announcements between 50 
and 60 seconds of each minute. 


3.33, 7.335, 
14.670 


Dominion 
Observatory, 


Canada 


Hawaii, United 
States of 
America 


Buenos Aires, 
Argentina 


Olifatspontein, 
South Africa 


Rugby, England 


Tokyo, Japan 


Lower Hutt, 
New Zealand 


on audio peaks should be approximately 500 ma. 
Check that sidetone is present. 


5-23. Set the mode selector on the C-3940/ARC-94 
to USB. Repeat the procedure given in paragraph 
5-22. The results should be the same. 


5-24. Set the mode selector on the C-3940/ARC-94 to 
CW. When the meter selector switch is set toPA MA 
and the transmitter is not keyed, the meter indication 
should be 0 ma. Close the key. The meter indica- 
tion should be approximately 500 ma. With the key 
closed, sidetone should be present. 


5-25. If data equipment is available, set the mode 
selector on the C-3940/ARC-94 to DATA. Apply a 
data input to the AN/ARC-94 with the transmitter 
keyed. When the meter selector switch is set to PA 
MA, the meter indication should be approximately 
500 ma. 


5-26. If the above tests indicate that the AN/ARC-94 
is not operating properly, remove the equipment from 
the installation and either replace it with equipment 
known to be in top operating condition or test the equip- 
ment further according to paragraphs 5-27 through 
5-48, 
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5, 10, 15 


5, 10, 15 


Modulated alternately by 440 and 
600 cps 3 minutes out of 5. 


Spanish voice announcements 
during the fourth minute of every 
D. 


Interruption from minute 15 to 
minute 25 of each hour and 
from 1030 to 0700 hours U. T. 


Code and voice announcements 
during the fourth and fifth 
minute of every 5 minutes. 


Voice announcements during the 
fourth and fifth minutes of every 
5 minutes. 


Broadcasts Tuesdays only from 
0100 to 0400 hours U. T. Carrier 
only. 


5-27. MINIMUM PERFORMANCE STANDARD TESTS. 


5-28. GENERAL. Minimum performance standard 
tests are used to perform three functions: to estab- 
lish initial operating levels of performance, to pro- 
vide periodic checks of equipment performance, and 
to provide a maintenance tool to give maintenance 
personnel aid in isolating trouble. Figure 5-1 shows 
the location of test points used in the minimum 
performance tests. 


5-29. USE OF DATA SHEET. A data sheet is provided 
(table XXI) to aid maintenance personnel in locating 
trouble within the RT-648/ARC-94. The data sheet 
should be filled out initially by testing the RT-648/ 
ARC-94 before installation and recording the results 
on it. During subsequent tests, the data sheet should 
be compared with actual equipment operational data 
and any deviation noted as a sign of trouble or the 
deterioration of the components. Deterioration of the 
components can then be corrected before actual equip~ 
ment failure occurs or trouble can be isolated toa 
specific component or module. 


5-30. TEST EQUIPMENT SETUP. The test setup for 
the minimum performance standard tests is illustrated 
in figure 5-2. All the test equipment shown inthe test 
setup and utilized during the minimum performance 
tests is listed in table X. 
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RADIO RECEIVER~TRANSMITTER 


bee RT-648/ARC-94 


CONNECTOR 


PANEL 
METER 


RECEIVE 

ANTENNA FRONT 
I 
{ 
| 
| 

\ 
\ 


AUX RCVR 
ANT. 


’ 
WY 


RCVR 
IF, OUT 
RCVR 
iF. 1N 


i 


Zz] 


aS 


METER 
SELECTOR 
SWITCH 


RIO PHONE 


R9 MIC 
SIDE TONE AUDIO Ri ORF "ee 


6187-2, OFF, 6I8T-3 ANTENNA 
(SET TO 6I8T-2) 


AC ON-OFF 28v OC 


o Ss POWER 
FREQUENCY SELECTOR KNOBS = A Ee SOURCE 
OC ON-OFF 


MODE SELECTOR SWITCH (SV, 400 CPS 
: POWER 
HEADSET SOURCE 
FUNCTION 
TEST SET 600 OHM TEST HARNESS CHASSIS 
6782-1 BAL AUDIO 678P-| 


WATTS, REFLECTED 


AND FORWARD 
MAINTENANCE . TUNE’ POWER 
e78y-1 RF SENS 
RADIO SET CONTROL 
C-3940/ARC-94 
CW KEY 
TIGE-1, TI4E-2/3(SET TO 7TI4E-2/3) 


DUMMY \ 300 OHM AUDIO LOAD IN 
MICROPHONE 


IN_FUNCTION \ 
TEST SET. 
606A HF 5248 200 CD 


54/1 
SIGNAL FREQUENCY AUDIO 
GENERATOR | COUNTER Osea LOSCOPE OSCILLATOR 


Figure 5-2. Test Setup for Minimum Performance 
Standard Tests 
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5-31. To set up thetest equipment, proceed as follows: 
a. Connect pendant cable between 678P-1 connector 
marked 618T-2/3 and the RT-648/ARC-94, 

b. Install Radio Set Control C-3940/ARC-94 in the 
678P-1 connecting the cable between the 678P-1 and 
C-3940/ARC-94, 

c. Place the transceiver selector switch located on 
the 678P-1 to the 618T-2 position. 

d. Place the remote control panel selector switch 
located on the 678P-1 to the 714E-2/3 position. 
e. Connect the 3-phase a-c and the d-csources to the 
equipment. 


5-382, RECEIVER GAIN AND SENSITIVITY CHECK. 
To check the gain and sensitivity of the RT-648/ARC-94 
during the receive operation, proceed as follows: 
a. Disconnect cables from RT-648/ARC-94 test 
points 51 and 52 (figure 5-1). 
b. Rotate both RT-648/ARC-94 AUDIO control R10 
and C-3940/ARC-94 RF SENS control fully clockwise. 
ec. Connect signal generator through a 6-db pad to 
RT-648/ARC-94 test point 52, and connect a-c vtvm to 
the HEADSET jack on 678P-1. (Use phone jack adapter 
cables supplied with Maintenance Kit 678Y-1.) 


NOTE 


When using HP-606A, connect 6-db pad between 
AUX REC. ANT. connector and signal 
generator. 


d. Place 678P-1 3002AUDIO LOAD switch (8, fig- 
ure 2-1) to IN position, 

i e. Adjust signal generator for 2.1-mc, 3-microvolt 
output, 30 percent modulated with a 1000-cps signal. 

f. Place C-3940/ARC-94 mode selector in AM posi- 
tion and slowly vary frequency of signal generator 
until maximum indication is observed on a-c vtvm; 
record this indication on the datasheet. The observed 
indication should be no less than 2.4 volts ac. 

g. Remove modulation from signal generator observe 
and record a-c vtvm indication. 

| h, Determine and record on data sheet signal-plus- 
noise to noise ratio ofthe RT-648/ARC-94, subtract- 
ing a-c vtvm db indication obtained when using 
modulation from db indication obtained without mod- 
ulation. This value should be no less than 6 db. 

i. Place the C-3940/ARC-94 mode selector in LSB 
position. 

| j. Remove modulation from signal generator output 
and adjust amplitude of output to 1 microvolt. Re- 
adjust frequency of signal generator output until 
maximum indication is observed on a-c vtvm; record 
this indication on data sheet. The observed indication 
should be no less than 1.3 volts ac. 

k. Detune signal generator andagain observe indica- 
tion on a-c vtvm. Record db indication on data sheet. 
Signal-plus-noise to noise ratio in db isthe difference 
in db between this indication and the obtained in 

I j. 

1. Place C-3940/ARC-94 mode selector in USB 

position. 
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m. Repeat steps j and k for all 28 frequencies shown | 


on data sheet. 


§-33, RECEIVER AGC CHARACTERISTICS CHECK. 
To check the receiver age characteristic, proceed as 
follows: 

a. Place the C-3940/ARC-94 mode selector to AM 
and adjust frequency selector knobs until frequency 
indicator dial indicates 7.300 mc. 

b. Adjust signal generator for 7.3-mc, 10-microvolt 
output, 30 percent modulated with a 1000-cps signal. 

ec. Place 678P-1 300Q8Audio load switch to IN 
position. 

d. Connect a-c vtvm to 678P-1 HEADSET jack (9, 
figure 2-1) using phone jack adapter. 

e. Readjust signal generator output frequency until 
maximum indication is observed on a-c vtvm; record 
this indication on the data sheet for 10-microvolt 
input. 

f. Increase amplitude of signal generator output to 
0.1 volt and observe that a-c vtvm indication is not | 
more than 6 db more than that observed in step e; 
record this indication on the data sheet. 

g. Connect d-c vtvm to r-f translator module jack 
test point L12 and observe that the indication is be- 
tween 8 and 10 volts de with0.1-volt input from signal 
generator. Use test probe No. 2 (44, figure 2-9) 
supplied in the 678Y~1 to make this measurement. 
Record the indication on the data sheet. 


5-34. AUDIO GAIN CHECK. To perform the audio gain 
check, proceed as follows: 


NOTE 


The RT-648/ARC-94 AUDIO control R10 is 
factory-adjusted for a 100-milliwatt output 
across 300 ohms for an input of 1000 micro- 
volts, 30 percent modulated with a 1000-cps 
signal. When the equipment is initially in- 
stalled, the proper attenuators must be selected - 
to existing system or AUDIO controlR10 must 
be adjusted. To ensure interchangeability of the 
RT-648/ARC-94, it is advisable to use attenu- 
ators. The following procedure presents the 
method used at the factory for performing the 
audio gain adjustment. 


a. Disconnect cables from test points 51 and 52 on 
RT-648/ARC-94. 

b. Connect signal generator to RT-648/ARC-94 test 
point 52 (figure 5-1) anda-cvtvmto678P-1 HEADSET 
jack using phone jack adapter. 

c. Place 678P-1 300 21 AUDIO LOAD switch in IN 
position. 


NOTE 


When using HP-606A signal generator, connect 
6-db pad between test point 52 and signal 
generator output. 
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d. Adjust signal generator for 7.3-mc, 1000-micro- 
volt output, 30 percent modulated with 1000-cps signal. 

e. Place C-3940/ARC-94 mode selector to AM posi- 
tion, adjust frequency selector knobs until frequency 
indicator dial indicates 7.3 mc, and turn RF SENS 
control fully clockwise. 

f. Readjust signal generator output frequency until 
maximum indication is obServed on a-c vtvm. 

g. Adjust RT-648/ARC-94 AUDIO control R10 until 
a-c vtvm indicates 5.5 volts and record this indication 
on the data sheet. 

h. Turn C-3940/ARC-94 RF SENS control fully 
counterclockwise and observe that a-c vtvm indication 
| decreases to 0.2 volt or below. 

i. Turn RF SENS control fully clockwise. 


5-35. POWER AMPLIFIER STATIC PLATECURRENT 
CHECK. To check the power amplifier static plate 
current, proceed as follows: 

a. Connect dummy load to RT-648/ARC-94 test 
point 51. 

b. Set KEY INTLK switch on top of 678P-1 to BY 
PASS position. 

c. Remove coaxial jumper (figure 5-1) between 
RT-648/ARC-94 test points 54 and 56. 


NOTE 


When coaxial jumper is removed, drive to 
power amplifier is disabled and static plate 
current can be measured. 


d. Set RT-648/ARC-94 meter selector switchto 28V 
and 130V positions and observe that meter indicates 
in red area for each position; make entry in data 
sheet. 

e. Set RT-648/ARC-94 meter selector switch to PA 
MA position. 

f. Key RT-648/ARC-94 by operating 678P-1 KEY 
switch (5, figure 2-1), and observe that RT-648/ 
ARC-94 blower speeds up. 


If RT-648/ARC-94 blower does not speed up 
when RT-648/ARC-94 is keyed, unkey RT-648/ 
ARC-94 immediately and check blower. 


g. Check RT-648/ARC-94 meter indication for 
approximately 300 ma. If indication is not 300 ma, 
adjust potentiometer A11R2 to obtain this reading. 


NOTE 


If 300 ma cannot be obtained by adjusting 
Al1R2, refer to maintenance procedures in 
paragraph 6-174. 
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h. Place RT-648/ARC-94 meter selector switch to 
1500V position, and observe that meter indicates in 
red area when 678P-1 KEY switch operated. Make 
entry on data sheet. 

i. Unkey RT-648/ARC-94. 

j. Using eraser end of pencil, depress RT-648/ 
ARC-94 switch A11S4 (figure 5-1), operate 678P-1 
KEY switch, and observe that indication on RT-648/ 
ARC-94 meter differs from that recorded in stepg by 
80 to 120 ma; record this indication on data sheet. 
k. Unkey RT-648/ARC-94. 

1. Depress RT-648/ARC-94 switch A11S5 using the 
eraser end of a pencil (figure 5-1), operate 678P-1 
KEY switch, and observe that indication on RT-648/ 
ARC-94 meter is less than that recorded in step g by 
80 to 120 ma; record indication on data sheet. 
m, Unkey RT-648/ARC-94. 


NOTE 


If normal indications specified in steps j and 
1 are not obtained, refer to maintenance proce- 
dures outlined in paragraph 6-174. 


n. Reconnect coaxial jumper between test points 54 
and 56 on RT-648/ARC-94 front panel. 


5-36. TRANSMITTER POWER OUTPUT CHECK. To 
perform a transmitter power output test, proceed as 
follows: 

a. Connect dummy load to RT-648/ARC-94 test point 
51. 

b. Place C-3940/ARC-94 mode selector to AM posi- 
tion and adjust frequency selector knobs until frequency 
indicator dial indicates 2.1 mc. Operate KEY switch 
on 678P-1. 

c. Observe that voltage across dummy load (using 
a-c vtvm and T-connector) is between 70 and 90 volts 
ac. Record this indication in data sheet. 

d. Repeat the procedure in step c for all frequencies 
shown in data sheet. 


5-37. TRANSMITTER MODULATION CHECK. To 
check the transmitter modulation, proceed as follows: 
a. Connect oscilloscope to RT-648/ARC-94 r-f out- 
put connector (test point 51) using 11- to 14-picofarad 
probe. 


Do not connect more than 15 picofarads to 
RT-648/ARC-94 r-f output connector. If equip- 
ment is checked in line, do not load antenna 
with more than 15 picofarads. 


b. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs until frequency indica- 
tor dial indicates 7.3 mc. 
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c. Connect audio oscillator to 678P-1 MIKE input 
jack (10, figure 2-1) through 678Z-1 dummy micro- 
phone and adjust oscillator for 2000-cps signal. 
d. Connect a-c vtvm to 678Z-1 TEST POINT jack 
(12, figure 2-5). 

e. Operate 678P-1 KEY switch. 

f. Increase audio oscillator output until 85 percent 
modulation is indicated on oscilloscope or observe that 
a-c vtvm indicates 0.25 volt rms, whichever occurs 
first. 

g. Compute percent of modulation by dividing maxi- 
mum peak-to-peak value of observed waveform by 
minimum peak-to-peak value; the quotient must be 
greater than 12.3 indicating more than 85 percent 
modulation. Record information on data sheet. 


5-38. SIDETONE OUTPUT CHECK. To check the 
sidetone output, proceed as follows: 

a. Set up test equipment by repeating the procedures 
outlined in paragraph 5-37. 

b. Adjust audio oscillator output until a-c vtvm indi- 
cates 0.25 volt. 

c. Adjust RT-648/ARC-94 SIDE TONE control R9 


J tor 5.5-volt indication at HEADSET jack on 678P-1. 


Record information on data sheet. 


5-39, RADIO TALK-OUT CHECK. To perform radio 
talk-out check, proceed as follows: 

a. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs for 7.3 mc. Connect 
RT-648/ARC-94 test point 51 to the dummy load. 
b. Operate 678P-~1 KEY switch and measure voltage 
across dummy load with vtvm. 

c. Adjust vertical sensitivity of oscilloscope for 35 
volts rms centimeter, For example, if measured volt- 
age in step b is 77 volts, adjust peak-to-peak oscillo- 
scope indication for 2.2 centimeters. | 

d. Connect microphone to 678P-1 MIKE jack and 
speak into microphone. 

e. Observe oscilloscope indication. Waveform should 
increase to approximately 4.0 centimeters in height 
on voice peaks. Record information on data sheet. 
f. Repeat steps d and e with C-3940/ARC-94 mode 
selector set to USB andto LSB. Record information on 
data sheet. 


5-40. CARRIER BALANCE AND RESIDUAL NOISE 
CHECK. To perform the carrier balance and residual 
noise check, proceed as follows: 

a. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs for 2.1 mc. Connect 
RT-648/ARC-94 test point 51 to the dummy load. 
Remove microphone from MIKE jack. 

b. Operate 678P-1 KEY switch and observe that a-c 
vtvm indicates between 70 and90 volts. Record infor- 
mation on data sheet. 

c. Unkey 678P-1 KEY switch and place C-3940/ 
ARC-94 mode selector to USB. 

d. Rekey 678P-1 KEY switch and observe a-c vtvm 
indication is less than25 volts. Recordinformation on 
data sheet. 


5-41. POWER SUPPLY BLANKER CIRCUIT CHECK. 
To perform supply blanker circuit check, proceed as 
follows: 
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a. Place C-3940/ARC-94 mode selector to AM. 
(Frequency selector knobs canbe set to any frequency.) 
b. Connect d-c vtvm to test point E3 and. observe 
that d-c vtvm indicates +18 volts dc. Record infor- 
mation on data sheet. 

ec. Connect test point El to ground and observe that 
d-c vtvm indicates Ovoltdc. Remove groundfrom test 
point El and observe that d-c vtvm indicates +18 
volts dc. Record information on data sheet. 


5-42. FREQUENCY ACCURACY MEASUREMENT 
CHECK. To perform frequency accuracy measure- 
ment test, proceed as follows: 

a. Connect frequency counter to RT-648/ARC-94 r-f 
output jack (test point 51) through the 8- to 30-mc 
capacitive divider supplied in 678Y-1. Also connect 
dummy load to r-f output jack. 

b. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs until frequency indi- 
cator dial indicates 9.999 mc. 

c. Operate 678P-1 KEY switch and count operating 
frequency to nearest 0.1 cycle per second as indicated 
on the frequency counter. The error should be less 
than 8.0 cps. Record information on data sheet. 


5-43. FREQUENCY ADJUSTMENT. To perform the 
frequency adjustment, proceed as follows: 

a. Connect RT-648/ARC-94 to antenna located in 
low-noise area. 

b. Place C-3940/ARC-~-94 mode selector to USB and 
adjust frequency controls to frequency 1 kc belowthat 
of WWV. 


NOTE 


WWV transmits on frequencies of 2.5, 5.0, 
10.0, 15.0, 20.0, and25.0mc. Select frequency 
that provides best reception. This test re- 
quires good signal with little fading. 


c. Connect oscilloscope across 300-ohm audio load 
and observe 1000-cps sine wave. This signal repre- 
sents WWV carrier. Record information on data sheet. 
Connect frequency counter to the 300-ohm audio load. 
The indication should be 1000 cps. Any error will be 
the error of the RT-648/ARC-94 frequency standard. 
d. Depress RT-648/ARC-94 meter selector switch 
to CAL TONE. This connects 1000-cps signal from 
frequency divider to audio output. 

e. Turn C-3940/ARC-94 RF SENS control fully 
counterclockwise; then slowly increase gain until both 
signals are at same amplitude, as observed on 
oscilloscope. 

f. Adjust frequency adjust trimmer capacitor A2C1 
(on r-f oscillator module, figure 5-1) for zero drift 
rate between two 1000-cps signals. 


5-44. KILOCYCLE-FREQUENCY STABILIZER DIGIT 
OSCILLATOR FREQUENCY CHECK. To perform the 
kilocycle-frequency stabilizer digit oscillator fre- 
quency check, proceed as follows: 
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a. Connect frequency counter using probe No. 1 
(43, figure 2) supplied in 678Y-1, to digit oscillator 
output jack J5 (test point 55) on kilocycle-frequency 
stabilizer module A4 (figure 5-1). 

b. Adjust frequency selector knobs until frequency 
indicator dial indicates 9.996 mc. 

ec. Count digit oscillator frequency as indicated on 
frequency counter. Record information on data sheet. 


NOTE 


If a stronger signal is required to drive the 
frequency counter, connect an auxiliary high- 
input impedance amplifier such as Tektronix 
Model 541 Oscilloscope to probe No. 1 anduse 
vertical amplifier output to drive the counter. 


dad. Repeat steps b andc using frequency indicator dial 
settings of 9.999 mc and 9.9995 mc. 


5-45. KILOCYCLE-FREQUENCY STABILIZER CAP- 
TURE RANGE AND PHASE LOCKING CHECK. To 
perform kilocycle~frequency stabilizer capture range 
and phase locking check, proceed as follows: 

a. Connect jacks AlJ2 in frequency divider module 
Al and A4J3 in kilocycle-stabilizer module A4 to the 
corresponding jacks on the 678Z-1. Connect GRND 
jack on the 678Z-1 to the transceiver chassis. Place 
the 678Z-1 FUNCTION SELECTOR switch to 70K-5 
CAPTURE RANGE. 

b, Set TGC & CAPTURE RANGE control R3 on the 
678Z-1 fully counterclockwise. 

c. Connect frequency counter toRT-648/ARC-94 r-f 
output using 8- to 30-mc capacitive divider (18, figure 
2-9) supplied in 678Y-1. 

d. Adjust frequency selector knobs until frequency 
indicator dial indicates 9.100 mc. 

e. Key the RT-648/ARC-94 and count operating 
frequency as indicated on frequency counter. Record 
information on data sheet. 

f. Connect kilocycle-frequency stabilizer test point 
D3 to ground, and adjust 678Z-1 TGC & CAPTURE 
RANGE control R3 until frequency counter indicates 
3000 to 3500 cps higher than reading in stepe. 
Record information on data sheet. 

g. Disconnect kilocycle-frequency stabilizer test 
point D3 from ground. 

h. Operate 678P-1 KEY switch and count operating 
frequency as indicated on the frequency counter. Re- 
cord information on data sheet. 

i. Repeat steps f and g for 3000 to 3500 cps lower 
than frequency in step d. Record the output fre- 
quency when kilocycle-frequency stabilizer test point 
D3 is ungrounded. 


5-46. VFO TRACKING CHECK. To perform the vfo 
tracking check, proceed as follows: 

a. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs to indicate 9.001 mc 
on frequency indicator dial. 

b. Connect frequency counter to RT-648/ARC-94 
r-f output using 8- to 30-mce capacitive divider sup- 
plied in 678Y-1. 
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c. Operate 678P-1 KEY switch. Check that counter 
indication is 9.001 mc +8 cps. Record this indication 
on data sheet, 

d. Adjust C-3940/ARC-94 frequency selector knobs 
for 9.553 mc. 

e. Operate 678P-1 KEY switch and check that counter 
indicates 9.553 mc +8 cps. Record this indication on 
data sheet. 

f. Adjust C-3940/ARC-94 frequency selector knobs 
for 9.999 mc. 

g. Operate 678P-1 KEY switch and check that counter 
indicates 9.999 mc +8 cps. Record this indication on 
data sheet. 

h. Connect test point D3 to ground and repeat steps 
a through g. Tolerance in Steps c, e, and gis +2 ke 
with test point D3 grounded. Record these indications 
on data sheet. 


5-47, MEGACYCLE - FREQUENCY STABILIZER 
CHECK. To perform megacycle-frequency stabilizer 
check, proceed as follows: 

a. Connect d-c vtvm to test point J and observe that 
indication is 7 +1 volts de for a 2.1-mc frequency; 
record this indication on data sheet. The a-c reading 
must be less than 0.1 volt. 


NOTE 


Use a 51J receiver loosely coupled to the 
h-f oscillator or 17.5-mce oscillator to deter- 
mine that the oscillator frequency is locked to 
the correct point. 


b. Repeat step a for all frequencies listed on chart 
of data sheet. 

c. Connect d-c vtvm to test point J8 andobserve that 
indication is 7 +1 volts for 2.1~mc frequency. Record 
this indication on data sheet. 


NOTE 


The procedure given in paragraph 5-48 is used 
only for modules with MCN 2250 through 7389. 


5-48, PEP LIMITER CHECK. 
limiter check, proceed as follows: 
a. Place C-3940/ARC-94 mode selector to AM and 
adjust frequency selector knobs until frequency indica- 
tor dial indicates 11.000 mc. 

b. Connect signal generator to test point L12 in r-f 
translator module A12. Use test probe No. 2 (44, 
figure 2-9) provided in 678Y~1 for this connection. Set 
signal generator to 11.000 mc modulated 100 percent 
with a 1000-cps tone. 


Be sure 11.000-mec signal is modulated 100 
percent before connecting signal generator to 
test point L12. Less modulation may over- 
drive the power amplifier tubes and cause 
them to burn out. 


To perform. PEP 


c. Connect dummy load to test point 51 on the front 
panel of the RT-648/ARC-94. 

d. Connect a-c vtvm across dummy load using co- 
axial T-connector, 
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e. Connect d-c vitvm to test points K4 and K5 on 
power amplifier module All. 

f. Operate 678P-1 KEY switch. With no r-f signal 
applied, d-c vtvm should read 0.6 to 1.5 volts de. 
eg. Increase r-f signal until voltage indicated in d-c 
vtvm reads one-half the value obtainedinstepf above. 
Observe reading in a-c vivm across dummy load. 
Meter should read 161 +2 volts. 


NOTE 


If this reading is 161 +2 volts,the PEP limiter 
circuit is properly adjusted. If the vtvmread- 
ing is not 161 +2 volts, perform the following 
step to properly adjust the PEP limiter circuit. 


h. Adjust magnitude of the h-f signal as necessary to 
maintain reading in d-c vtvm one-half the value obtain- 
ed in step f above, and adjust A11R38 until a-c vtvm 
across dummy load reads 161 +2 volts. 


NOTE 


If A1iR38 is tuned fully clockwise and 161 +2 
volts cannot be obtained across dummy load, 
PEP limiter circuit is properly adjusted. 


5-49. REMOVAL AND REPLACEMENT. 


5-50. The following paragraphs describe the proce- 
dures used in the removal and replacement of compo- 
nents of the AN/ARC-94. 


5-51. REMOVAL OF RADIO RECEIVER -~ 
TRANSMITTER RT-648/ARC-94. To remove the 
RT-648/ARC-94 from the MT-2641/ARC-94, proceed 
as follows: 

a. Disconnect and tag the cables attached to the 
front connectors of the RT-648/ARC-94. 

b. Remove the safety wiring from the hold-down 
clamp thumb screws and loosen the hold-down clamp 
assembly. 

c. Carefully remove the RT-648/ARC-94 from the 
MT-2641/ARC-94 by grasping the two handles located 
on the front of the RT-648/ARC-94. 


§-52. REPLACEMENT OF RADIO RECEIVER- 
TRANSMITTER RT-648/ARC-94. To replace the 
RT-648/ARC-94 in MT-2641/ARC-94, proceed as 
follows: 

a. Place the RT-648/ARC-94 on MT-2641/ARC-94 
and push toward the rear. When the RT-648/ARC-94 
makes contact with the MT-2641/ARC-94 connector, 
carefully slide the two connectors together making 
sure the two connectors seat properly. 

b. Engage and tighten the hold-down clamp assembly 
to the RT-648/ARC-94 angle bracket. 

ce. Safety wire the hold-down clamp thumb screws 
and reconnect the cables to the front connectors. 


5-538. REMOVAL OF MOUNTING MT-2641/ARC-94. 
To remove the MT-2641/ARC-94, proceed as follows: 
a. Remove the grounding straps fromthe radio rack. 
b. Remove the screws, lock washers, and nuts which 
hold the resilient mounts to the radio rack. 

ec. The MT-2641/ARC-94 may now be removed by 
disconnecting the connector and cabling from the rear. 
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5-54. REPLACEMENT OF MOUNTING MT-2641/ 
ARC-94. To replace the MT-2641/ARC-94, proceed 
as follows: 

a. Connect the connector and cabling to the rear of 
the MT-2641/ARC-94. The connector must be located 
in the MT-2641/ARC-94 so the two chamfered cor- 
ners are at the top of the connector. 

b. Fasten the resilient mounts to the radio rack 
with 10-32 screws, lock washers, and nuts. 

c, Connect the grounding straps to the radio rack 
making sure the surface is clean. 


5-55. REMOVAL OF RADIO SET CONTROL C-3940/ 
ARC-94. To remove the C-3940/ARC-94, proceed as 
follows: 

a. Loosen the four Dzus fasteners holding the 
C~3940/ARC-94 to the instrument or control panel. 
b. Remove the C-3940/ARC-94 from the instrument 
or control panel and remove the cable and connector. 


5-56. REPLACEMENT OF RADIO SET CONTROL 
C-3940/ARC-94. To replace the C-3940/ARC-94, 
proceed as follows: 

a. Replace the connector and cabling to the rear of 
the C-3940/ARC-49 and replace the C-3940/ARC-94 
into the instrument or control panel. 

b. Tighten the C-3940/ARC-94 into place by turning 
the four Dzus fasteners clockwise until the fastener 
stops are reached, 


5-57. REMOVAL OF SIDE COVERS, MODULE COV- 
ERS, AND MODULES OF RADIO SET AN/ARC-94. 
To remove the side covers, module covers, and 
modules of the AN/ARC-94, proceed as follows: 

a. To remove the RT-648/ARC-94 side covers, 
removethe four screws located at the rear of the 
RT-648/ARC-94. Slide the covers to the rear slight- 
ly and remove the covers, 

b. The module covers located on the left side of 
the RT-648/ARC-94 are removed by grasping the 
wire loops located on each cover and pulling straight 
out. The r-f translator cover may be removed by 
placing a finger in each of the two large holes located 
in the upper portion of the r-f translator module and 
pulling until the cover lip clears the module chassis 
gear plate. The cover should then be slid upward 
until the lower portion of the module cover clears the 
module chassis lower lip. The r-f translator cover 
may be removed by loosening 14 small screws lo- 
cated around the perimeter of the cover and 3 small 
screws located toward the center of the module. 
The cover may then be slid up until the screw heads 
clear the holes in the cover. The cover can then be 
removed, 

c. To remove the modules, loosen the redheaded 
Phillips hold~down screws located in the corners of 
the modules. The modules may then be removed by 
pulling them straight out. Use module puller, Collins 
part number 546-6463-002, to assist in removing 
modules. 


5-58. REPLACEMENT OF MODULES, MODULE 
COVERS, AND SIDE COVERS OF RADIO SET AN/ 
ARC-94. To replace the modules, module covers, 
and side covers of the AN/ARC-94, proceed as follows: 
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a. To replace the modules, slide the modules into 
proper chassis location. Seat the module guide pins 
into the chassis guide pin holes and press the module 
connectors together. Tighten the module redheaded 
Phillips hold-down screws. 


NOTE 


Be certain that all connectors are seated 
properly before tightening hold-down screws. 
Connectors may be damaged if not mated 
properly. Be certain that gaskets on J25, 
J26, and J29 are in place before modules are 
fastened on chassis. Modules cannot be placed 
in the wrong chassis location due to the module 
locating pins. 


b. The module covers may be replaced on the left 
side of the chassis by pressing the module cover over 
the module until the module cover is securely seated 
in its spring clip. The r-f translator module cover 
may be replaced by placing the lower portion of the 
cover between the module chassis and the spring 
clips and pressing down until the upper cover lip is 
aligned between the chassis gear plate and the attach- 
ing spring clips. The cover should then be seated 
between the spring clips and the chassis gear plate. 
The power amplifier module cover may be replaced 
by aligning the cover over the cover screws and 
Sliding the cover down under the screw heads. The 
2-56 screws should then be tightened securely. 
c. The RT-648/ARC-94 covers may be replaced by 
aligning the front portion of the covers into the slots 
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located in the RT-648/ARC-94 front panel. The cover 
may then be fastened by placing four screws into the 
rear of the covers. 


5-59. LUBRICATION. 


5-60. No periodic lubrication of the AN/ARC-94 is 
necessary between overhaul periods. 


5-61. MINOR REPAIRS. 


5-62. The minor repairs which may be performed on 
the AN/ARC-94 are limited to cleaning the air filter 
located on the RT-648/ARC-94. The air filter should 
be cleaned before the air-outlet side becomes dirty. 
The air filter should be cleaned as follows: 

a. Remove the air filter from the chassis by 
loosening the two Dzus fasteners on the front cover 
and removing the cover. The filter may then be 
removed by sliding the filter up until the filter clears 
the chassis. . 

b. Slowly immerse the filter, dirty side up, in cool 
water to which a mild detergent has beenadded. This 
will float out dirt and lint. A slight up-and-down 
motion will remove any remaining particles. If it is 
impossible to immerse the filter, pass a fine spray 
of water through the filter in the direction opposite 
that of air flow. 

c. Shake the filter to remove excess water. Allow 
the filter to drain dry. 

d. Lightly coat all filter surfaces with filter oil. 
A filter oil such as Air-Maze Filterkote ‘M’ Water 
Soluble Oil, or equivalent, is recommended. 
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TABLE XXI. RADIO SET AN/ARC-94, SAMPLE DATA SHEET 


5-36d 
POWER 
OUTPUT 


5-32n 
S+N/N - SENS. 


5-32n 
USB GAIN 


5-32m 
S+N/N - SENS. 


5-32m 
USB GAIN 


PAR. 


Input, 1 uv, 


Input, 1 uv. Input, 1 uv. 
Not less tee ise Not less 
than 10 db. an ie 3°) than 10 db. 

audio out. 


QUANTITY ARC-94 
BEING MEASURED SETTING 
(mc) 


MITTER 
KEYED (X) 


PAR. FUNCTION 


STEP 
h 


5-32 f Receiver gain/ HEADSET jack |AM audio output voltage | AM, 2.100 
sensitivity (678P-1) (5-uv input) 
Same AM S+N/N ratio AM, 2.100 Not less than 6 db down. 
(3-uv input) 


Same LSB audio output LSB, 2.100 Not less than 1.3 volts ac. 
voltage (3-uv input) 
k Same LSB S+N/N ratio LSB, 2.100 Not less than 10 db down. 
(1-uv input) 
Same 


USB audio output and USB See chart | Not less than 10 db down. 
USB S+N/N ratio (See chart) 
(1-uv input) 
5-33 Receiver age Same Audio output voltage AM, 7.300 Check. 
characteristics (10-uv input) 
f Same Audio output voltage AM, 17.300 Not more than 6db more 
(100, 000-uv input) than the value in step e, 
A12J3 (test Age voltage AM, 7.300 Not less than 8 volts dc. 
point L12) (100, 000-uv input) 
5-34 Audio gain HEADSET jack j Audio output voltage AM, 7.300 5.5 volts ac. 
(678P-1) (1000-uv input) (Adjust R10.) 
5-35 Power amplifier Front panel 28-volt d-c and 130- AM, any Meter should indicate in 
static plate current meter volt d-c supply voltages | frequency red area on scale. 
|e | Same Static plate current | x | Approximately 300 ma. 
h Same 1500-volt d-c plate Same x Meter should indicate in 
voltage red area on scale. 
j Same Static plate current Same x 80 to 120 ma less than 
(S4 depressed) in step g. 
i Same Static plate current Same x 80 to 120 ma less than 
(S5 depressed) in step ¢. 
5-36 Transmitter power ANT. connector j|R-f output voltage AM x See chart | 70 ta 90 volts ac. 
output (test point 51) (See chart) 
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TABLE XXI. RADIO SET AN/ARC-94, SAMPLE DATA SHEET (Cont) 


TRANS- 
MITTER DATA LIMITS 
KEYED (X) 
AM, 7.300 


Audio output voltage AM, 7.300 x 
(0, 25-volt input) 
x 
x 
x 
x 


C~-3940/ 


QUANTITY ARC-94 
RUNG TION BEING MEASURED | SETTING 
(mc) 


Not less than 85 percent. 


5.5 volts ac, (Adjust R9.) 


Approximately 4 cm 


Approximately 4 cm. 


HEADSET jack 
(678P-1) 


AM, 7.300 


USB, LSB 


70 to 90 volts ac 


Not more than 25 volts 


Carrier balance and Same R-f output voltage AM, 2.100 . 
residual noise 
Ped 18 volts de, 


Power supply blanker A533 (test 18-volt d-c supply AM, any 
voltage frequency 


point E2) 
rE 
Output frequency AM, 
9.999 


point E2)(A5J1 
USB, 1 ke 


shorted) 
below WWV 
freq 


9.999 mc +8.0 cps 


296 kc +20 cps. 


ANT. connector 
(test point 51) 


HEADSET jack 
(678P-1) 


Frequency accuracy 
measurement 


WWYV carrier 
frequency 


Frequency adjustment 


A4J5 (test 
point 55) 


Digit oscillator 
frequency 


Kilocycle-frequency 
stabilizer digit oscil+ 


9.996 
lator frequency 


5-45 Kilocycle-frequency ANT. connector / Output frequency 9.100 9.100 me +8.0 cps. 
stabilizer capture (test point 51) (locked) 
range and 
phase-locking 
f Same (A4TP5 Output frequency 9.100 x 9.100 me. +3.0 to 
shorted) (unlocked and pulled) 3.5 ke. 
h Same Output frequency 9.100 x +1 cps of reading in 
(relocked) step e. 
i Same (A4TP5 Output frequency 9.100 x 
shorted) {unlocked and pulled) 
i Output frequency 9.100 
(relocked) 


c Vfo tracking ANT. connector | Output frequency 9.001 x 
(test point 51) (locked) 

h Same (A4TP5 Output frequency 9.001 x 
shorted) (unlocked) 


305 ke +20 cps. 


9.100 me -3.0 to 
3.5 ke. 


+1 cps of reading in 
step e. 
9.001 mc +8 cps 


9.553 me +8 cps. 
9.999 me +8 cps. 


aed 
Seale ce 


Ps 7 +1 volts de 
a 161 +2 volts. 


5 


Same (A4TP5 Same 9.553 
shorted) 
Same (A4TP5 Same 9.999 
. shorted) 
Megacycle-frequency A10J1 (test H-f oscillator d-c See chart. 
stabilizer point J) control voltage 
c ALOJ3 (test 17.5-mc oscillator AM, 2.100 

point J8) d-c control voltage 

PEP limiter check Dummy R-f output AM, x 
load voltage 11. 000 


~46 
5-47 
5-48 
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SECTION VI 
FIELD MAINTENANCE 


6-1. INTRODUCTION. 


6-2. This section provides instructions essential 
for the maintenance of Radio Set AN/ARC-94 by field 
maintenance personnel. Before attempting to service 
and test this equipment, technicians should be 
thoroughly trained in maintenance practices and 
familiar with the theory of operation of this equip- 
ment. The theory of operation is given in section IV 
of this handbook. Maintenance procedures presented 
in this section are limited to those practices which 
are performed with test equipment andtools authorized 
for field maintenance personnel. Reference is made 
to Radio Set AN/ARC-94 Handbook of Overhaul 
Instructions, NavWeps 16-30ARC94-3, for maintenance 
procedures not covered in this handbook. 


6-3. Maintenance information in this sectionis divided 
on a per-module, or a component basis. Each mainte- 
nance division contains minimum performance tests, 
trouble-shooting information, removal and replace- 
ment procedures, test point voltage and resistance 
charts, and lubrication information where applicable. 


6-4. GENERAL. 


6-5. Field maintenance of the equipment is based on 
a complete test procedure designed to check out the 
AN/ARC-94 system. This section provides mainte- 
nance information for each module of the RT-648/ 
ARC-94 and for C-3940/ARC-94. Defects disclosed 
during performance tests must be corrected by use 
of trouble-isolation and adjustment procedures appli- 
cable to the specific unit under test. Alignment and 
adjustment procedures should not be attemptedunless 
it has been definitely established that a malfunction 
exists because a circuit is misaligned. It is essen- 
tial that the test equipment used be properly cali- 
brated and otherwise in excellent condition. 


6-6. GENERAL TROUBLE SHOOTING. 


6-7. This section assumes that trouble has been 
isolated to a module within the equipment component 
by the organizational maintenance test procedures 
of section V. Make a visual check of the module to 
determine whether the cause of trouble is evident. 
Check tags which may accompany the module for 
indications of trouble symptoms. Prepare the defec- 
tive module for field maintenance by removing a 
Similar module from the test RT-648/ARC-94 and 
substituting the defective module. Refer tothe appro- 
priate module maintenance division of this section 
for service instructions of the defective module. 
A defective module is ready for use after it has 
been subjected to the trouble-isolation, repair, and 


final adjustment procedures of the particular module 
maintenance procedure. In some cases, it is neces- 
sary to make further adjustments of the module 
when it has been replaced in the component of the 
equipment. In all cases, placing a module known 
to be in good operating condition into a component 
requires that the component be subjected to the 
appropriate minimum performance standard tests of 
section V. 


NOTE 


When trouble-shooting a module and the accom- 
panying test point voltage and resistance tables 
are used, the ohmmeter output voltage must 
be checked for polarity. This can be done by 
taking a second voltmeter and connecting the 
ohmmeter leads to it. The voltmeter indica- 
tion will show which ohmmeter lead is posi- 
tive and which is negative. Often the black 
ohmmeter lead will be positive. It is impor- 
tant that this procedure is followed to 
obtain accurate resistance measurement 
comparisons, 


6-8. MODULE REPAIR. 


6-9. The following procedures pertain to the repair 
of etched circuit boards of modules within the 
RT-648/ARC-94. 


6-10. The etched boards used in the modules have 
been moisture sealed after all components were 
mounted in place. Replacement of component parts 
may be performed in a normal manner, as the heat 
from a soldering iron will disperse the moisture 
sealant from the area being heated. The moisture 
sealant should be replaced when servicing is com- 
pleted to prevent accumulation of moisture that may 
cause faulty operation of the equipment. Moisture 
sealant replacement is accomplished by brushing 
the deficient area with a material known as Dennis 
1169, or its equivalent. This material is available 
in the printed circuit repair kit (2, figure 2-8) a 
part of Maintenance Kit 678Y-1. After brushing on 
the moisture sealant, bake the module for one hour 
at +60°C G4140°F). If baking facilities are not availa- 
ble, the process may be completed by permitting 
the moisture sealant to cure at room temperature 
for seven days. (The moisture sealant will cure 
tack-free in two hours at room temperature after 
which the module may be reassembled and operated.) 
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Paragraph 6-11 


6-11. The diodes andtransistors have their connecting 
leads soldered directly to etched circuit terminals. 
Each lead must be disconnected before any of these 
parts can be removed. 


Diodes and transistors can be damaged per- 
manently by the application of excessive heat 
while removing or replacing them. When 
soldering diodes or transistors, the lead 
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should be held with a pair of long-nosed 
pliers between the point to be soldered and 
the diode or transistor. The pliers will act 
as a heat sink to prevent excessive heating 
of the part. The use of high-wattage solder- 
ing irons may result in damage to the etched 
board if extreme care is notused. Therefore, 
for optimum servicing, soldering iron watt- 
age should be restricted to approximately 
30 watts or less. Even with soldering irons 
in this range, care must be exercised to 
prevent application of heat to printed boards 
for extended periods of time. 
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REMOVAL 
REPAIR 
f PREPARATION FOR USE 


Figure 6-1. Chassis-Mounted Circuits Maintenance Marker 
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6-12. RT=648/ARC-94 CHASSIS-MOUNTED 
CIRCUITS. 


6-13. GENERAL. The chassis-mounted circuits of 
Radio Receiver-Transmitter RT-648/ARC-94 are 
checked as part of the entire Radio Set AN/ARC-94 
system performance check. Refer to paragraph 5-27 
for the system performance check. Similarly, all 
adjustments are performed as part of the system 
performance check. Trouble shooting is performed 
using the point-to-point investigation trouble-isolation 
method. Table XXII lists the test points used for 
maintenance and the location of these test points 
on the chassis. Figure 7-1 is a schematic diagram 
of the chassis-mounted circuits. 


6-14. REMOVAL. 


6-15. Most chassis-mounted components can be 
reached with the removal of the r-f translator 
module and the power amplifier module and remov- 
ing the shield located directly below the modules. 
Chassis-mounted components located behind the front 
panel may be reached by removing the front dust 
cover and the front meter panel. The front dust 
cover may be removed by turning the two Dzus 
fasteners and removing the dust cover. The meter 
panel may be removed by removing the four screws 
located in the four corners of the meter panel and 
Swinging the panel to the left, taking care not to 
twist the attaching cable. The remaining chassis 
detail parts are’ then available for testing or 
replacement. 


6-16. REPAIR. 

6-17. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure (paragraph 6-15). 

6-18. PREPARATION FOR USE. 

6-19. Mount the modules in the repaired. chassis- 
mounted circuits, and connect the RT-648/ARC-94 


into the bench test setup. Perform the system per- 
formance checks given in paragraph 5-27. If the 
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TABLE XXII 
RADIO RECEIVER-TRANSMITTER 
RT-648/ARC-94 CHASSIS, LIST OF TEST POINTS 


DESIGN ATION LOCATION 


Junction of resistor R21 and 
capacitor Cll 


Junction of resistor R21 and 
diode CR4 


Junction of transistor Q1 and 
resistor R25 


Junction of resistors R6 and 
R9A 


Junction of resistors R12 and 
R9B 


Junction of resistors R10A 
and R8 


Arm of potentiometer R10B 


ANT. connector J4 


AUX REC. ANT. connector 
J3 


16 2 Cn CD CA CHD CAR CARO, 


results of these tests are satisfactory, remove the 
component from the bench tests, disconnect all test 
equipment, and replace the component covers. The 
RT-648/ARC-94 is ready for use. 
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FREQUENCY DIVIDER 


MODULE MAINTENANCE 


FREQUENCY DIVIDER MODULE 
Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 
TROUBLE SHOOTING 

REMOVAL 

REPAIR 

PREPARATION FOR USE 


Figure 6-2. Frequency Divider Module Al, Maintenance Marker 
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Paragraphs 6-20 to 6-22 


6-20. FREQUENCY DIVIDER MODULE Al. 


6-21. Testing and trouble-shooting procedures ofthis 
module are performed with the frequency divider 
module, Al, mounted on module extender 548-3505-004 
(4, figure 2-8) which has been connected in place 
of the chassis of Radio Receiver-Transmitter RT-648/ 
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ARC-94, Connect the RT-648/ARC-94 to the bench 
test setup as shown in figure 5-2. 


6-22. Table XXIV lists the test points used for 
maintenance and the location of test points within 
module Al. The actual location of test points in 
the module is shown in figure 6-3. Waveforms 


Figure 6-3. Frequency Divider Module Al, Location of Test Points 


c 
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obtained at the various test points are shown in 
figure 6-4. Table XXVI shows typical test point 
voltage and resistance values. 


6-23. To determine which stage or stages are defec- 
tive before beginning trouble-isolation procedures, 
first perform the minimum performance tests. If 
the module does not meet the minimum perform- 


Section VI 
Paragraphs 6-23 to 6-25 


6-24, MINIMUM PERFORMANCE STANDARDS. 


6-25. The minimum performance test of table XXIII 
provide indications by which maintenance personnel 
may determine that a repaired module meets the 
minimum standards of performance. If the module 
does not check out, perform the trouble-shooting 


ance standards, proceed with the trouble-shooting 


procedures. 


procedures for this module as directed in para- 


graph 6-26, 


TABLE XXIII], FREQUENCY DIVIDER MODULE Al, MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Frequency 
divider 
Module 


Frequency 
divider 
module 


Frequency 
divider 
module 


Frequency 
division 


Frequency 
division 


Locking 
bandwidth 


Connect the frequency divider module to the frequency 


divider module extender which is placed in an RT-648/ 


ARC-94 known to be in good operating condition. 
Connect signal generator to J3 in the module extender 
and adjust for 0.5 volt (rms), at 100 ke.* 


Connect oscilloscope to test point @2), The waveform 
pictured in G, figure 6-4 should be observed. 


Vary the signal generator frequency slightly, above 
and below i100 kc. The waveform pictured in G, 
figure 6-4 should shift back and forth. If waveform 
does not shift, divider is not functioning properly. 


Duplicate test conditions described above. 


Connect oscilloscope to test point G6). 


Waveform pictured in L or M, figure 6-4 should be 
observed. 


Vary the signal generator frequency slightly, above 
and below 100 kc. The waveform pictured in L or M 
should shift back and forth. If the waveform does not 
shift, divider is not functioning properly. 


Duplicate test conditions described above. 


Connect 100-ke signal generator output to the oscil- 
loscope horizontal input terminals and to J3 of the 
module extender. 

Connect oscilloscope vertical input terminals to 


test point . Waveform pictured in B, figure 
6-4 should be observed. 


Vary the signal generator output frequency until 
Lissajous indication on oscilloscope becomes un- 
stable or fuzzy indicating edge of bandwidth has been 
reached. Bandwidth should be centered at 100 +1 ke 
and extends more than 4 ke on each side of center 


point. 


If indication is abnormal, adjust L1 to center band- 
width midfrequency. 
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TABLE XXHI. FREQUENCY DIVIDER MODULE Ai, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Frequency Locking Duplicate test and standard conditions described for 
divider bandwidth test point for test point . If bandwidth condi- 
tions are abnormal, adjust L2 to center bandwidth 


module 


midfrequency. (See waveform D) 
Frequency Locking Duplicate test and standards described for test point for 
divider bandwidth test point . Ifbandwidth conditions are abnormaladjust 
L4 to the center bandwidth midfrequency. (See waveform F) 


*When using HP-606A, connect 6-db pad between J3 on module extender and signal generator. 


TABLE XXIV. FREQUENCY DIVIDER MODULE Al, LIST OF TEST POINTS *. 


DESIGNATION LOCATION | DESIGNATION LOCATION 


100-ke in pin A2 plug 1 J3 collector Q13 
TPl emitter Q2 TP5 collector Q14 


TP2 emitter Q4 TP6 junction of capacitors C33 and C34 


J1 output jack transformer T1 ( +18-volt d-c pin 2 plug Pl 


TP3 emitter Q8 +18-volt d-c J2 junction coil L10 and 
capacitor C40 


TP4 emitter Q10 


GEGICICIGIS 


6-26. TROUBLE SHOOTING. frequency divider module. Table XXVI shows typi- 
cal voltage and resistance values at the various 


6-27. If trouble has been isolated to the frequency test points 


divider module, remove the cover and inspect the 


module detail parts for evidence of burning or shorts. 6-28. REMOVAL. sa 
If visual checks fail to isolate the cause of trouble, 

perform trouble-shooting procedures given in table 6-29. Access to detail parts is accomplished by re- 

XXV. Figure 7-2 is a schematic diagram of the moval of the module dust cover. The cover is 


TABLE XXV. FREQUENCY DIVIDER MODULE Al, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


Waveform does not shift at test point Defective detail part in transistor Isolate defective part through 
(3) with shift in 100-ke input signal. stage Q2 or Q4. voltage and resistance 
: measurements, and replace. 


with shift in 100-ke input signal. stage Q7 or Q8. part through the use of voltage 


@ veform does not shift at test point Defective detail part in transistor Locate and replace defective 
and resistance measurements. 
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TABLE XXVI. FREQUENCY DIVIDER MODULE Al, 
TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE (volts) | RESISTANCE (ohms) 
TEST POINT | JACK j 


ion ax 
(Se _ fT. 
aie 
a 
Peake 


DC 
4.4 
5.9 
17 


General Notes: 


NOTES 


For waveform see A and B, figure 6-4. 
Ohmmeter (-) reading taken on X1K 
meter scale. 


For waveform see C and D, figure 6-4. 
Ohmmeter (+) reading taken on X1K 
meter scale. 


For waveform see G and H, figure 6-4. 


For waveform see E and F, figure 6-4. 
Ohmmeter (-) reading taken on X1K 
meter scale. 


For waveform see I and J, figure 6-4. 


Ohmmeter (+), (-) reading taken on 
X1K meter scale. 


For waveform see L and M, figure 6-4. 
Resistance readings infinity. 
For waveform see N and O, figure 6-4. 


. Resistance (+) indicates positive ohmmeter lead grounded. 


. Resistance (-) indicates negative ohmmeter lead grounded. 


. Resistance measurements made with Triplett Model 630A Multimeter. 


. Voltage measurements made with TS-520/U. 


. Measurements made with module mounted on module extender and with RT-648/ARC-94 tuned to 7.3 mc, 
in receive and AM modes. Gain control is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units. 


removed by pulling the cover from the module frame. 


The mounting boards may be removed by removing 
the four Phillips-head screws which secure the 
boards to the module frame. The boards then may 
be pulled carefully out to the limit of their connecting 
leads, and test or repair may be effected. . 


6-30. REPAIR. 


6-31. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure, 


6-32. PREPARATION FOR USE. 


6-33. Install the repaired frequency divider module 


' into Radio Receiver-Transmitter RT-648/ARC-94, 


and connect to the bench test setup. Perform the 
system performance checks given in paragraph 5-27. 
If the results of these tests are satisfactory, remove 
the component from the bench test, disconnect all 
test equipment, and replace the component covers. 
The RT-648/ARC-94 is ready for use. 
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50-ke locked oscillator 
output, TP1, 10usec/cm, 
1.5 40.3 volts peak to peak 


Se aee aR 
ML elendtednef Dele ale 
ARTETA 
PVIVE YI VI VI 


2-to-1 Lissajous figure, 
TP1, versus 100-kc input 


10-ke locked oscillator 
output, TP2, 50 usec/cm, 
2.3 +0.5 volts peak to peak 


IA IATA TA IP 
Anan Asta 
' AY | 


10-to-1 Lissajous figure, 
TP2, versus 100-kKe input 


5-ke locked oscillator 
output, TP3, 100 usec/cm, 
4.5 +1 volts peak to peak 


AL lAl [Ae TAL [Ay 
Lotfi foe fet 


20-to-1 Lissajous figure, 
TP3, versus 100-ke input 


10-ke pulse output, J1, 
50 usec/cm, 6 +1 volts 
peak into 50-ohm load 


10-kc pulse output, J1, 
1 usec/em 


Figure 6-4. Frequency Divider Module Al, Waveforms (Sheet 1 of 2) 


Unijunction divider, 
200 usec/cm 


NAVWEPS 16-30ARC94-1 


TP4, 


Unijunction divider, 


TP4, 


Sth step and firing point. 


Firing point voltage 
0.45 +0.05 volt 


Cal tone output, TP6 


(module extender), 
500 usec/em, 1. 25 


+£0.25 


volts peak to peak across 
5.6k (Remove AM/audio 
amplifier module for 


this check. ) 


1-ke keyer, J3, 
200 usec/cem, -11 
+38 volts peak 
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1-ke keyer, J3, expanded 


a el 
eT 


1-ke spectrum, TP5, 
500 usec/cm, 7 +3 volts 
peak to peak 


1-ke spectrum, TP5, 
expanded 


Lt tua 


ret Haeeehy 


Figure 6-4. Frequency Divider Module Al, Waveforms (Sheet 2 of 2) 
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R-F OSCILLATOR MODULE 


MINIMUM PERFORMANCE STANDARDS 
TROUBLE SHOOTING 

REMOVAL 

REPAIR 

PREPARATION FOR USE 
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R-F OSCILLATOR 


MODULE MAINTENANCE 


Paragraph Number 


6-38 
6-40 
6-42 
6-44 
6-46 


Figure 6-5. R-F Oscillator Module A2, Maintenance Marker 
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6-34. R-F OSCILLATOR MODULE A2. 


6-35. Testing and trouble-shooting procedures of this 
module are performed with the r-f oscillator module, 
A2, mounted on module extender 548-3463-004 (8, 
figure 2-8) which has been connected in place in the 
chassis of Radio Receiver-Transmitter RT-648/ 
ARC-94. Connect the RT-648/ARC-94 to the bench 
test setup as shown in figure 5-2. 


6-36. Table XXVIII lists the test points used for 
maintenance and the location of test points within 
module A2. The actual location of test points in the 
module is shown in figure 6-6. Table XXX shows 
typical test point voltage and resistance values. 
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6-37. To determine which stage or stages are de- 
fective before beginning troubie-isolation procedures, 
first perform the minimum performance tests. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting 
procedures. 


6-38. MINIMUM PERFORMANCE STANDARDS. 


6-39. The minimum performance test of table XXVII 
provides indications by which maintenance personnel 
may determine that the repaired module meets the 
minimum standards of performance. If the module 
does not check out, perform the trouble-shooting 
procedures for this module as directed in para- 
graph 6-40. 


w 


TABLE XXVII. R-F OSCILLATOR MODULE A2, MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK 


Crystal Connect the r-f oscillator module to the r-f oscillator 
oscillator module extender which is placed in an RT-648/ARC-94 
frequency known to be in good operation condition. 


TEST CONDITIONS AND STANDARDS 


connector 


Set the mode selector on the C-3940/ ARC-94 to AM and 
the frequency to 9.999 mc. 


Connect frequency counter to test point rON through the 
8- to 30-mce capacitive divider (18, figure 2-9.) 


Key the RT-648/ARC-94 and observe that the frequency 
is 9.999 mc +8.0 cps. Read frequency to nearest 0.1 cps. 
Use a 10-second count.* 


R-f oscil- Locked 
lator oscillator 
output 


Duplicate test conditions described above. 


Connect horizontal oscilloscope input to test point(B1), 
Connect vertical input to the base of Q4. 


Oscilloscope pattern should be 6-to-1 Lissajous pattern. 
The pattern should be stable.** 


If the pattern is not stable, choose another value of 
capacity for C14 to correct locked oscillator frequency 
error. 


Duplicate test conditions described above. 

oscillator 

module Connect horizontal oscilloscope input to test point(Bi). 
Connect vertical oscilloscope input to test point(B ). 


Oscilloscope pattern should be 5-to-1 Lissajous figure. 
The pattern should be stable.** 


If the pattern is not stable, change the value of C29 to 
correct error in locked oscillator frequency. 


6-14 


i J 


NAVWEPS 16-30ARC94-1 Section VI 


TABLE XXVII. R-F OSCILLATOR MODULE A2, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


@) R-f R-f output 
oscillator 
module 


@) 
Gy) 
63) 


Duplicate test conditions described above. 


Connect oscilloscope vertical input to test point(B ). 


Waveform should be a sine wave with 1.1-volt peak-to- 
peak minimum amplitude. 


Duplicate test conditions described above. 


Connect oscilloscope vertical input to test point(Bl) . 


Waveform should be a sine wave with 3.1 +0.3-volt peak- 
to-peak minimum amplitude. 


R-f R-f output 
oscillator 
module 

63) R-f D-c voltage 
oscillator 
module 


: 


connector 
*The frequency deviation of +8.0 cps corresponds to an accuracy of +0.8 part per million in crystal 
oscillator frequency. In order to reliably accomplish this measurement, it is necessary to use an 
external 100-ke standard with an accuracy of at least +1 part in 107 in conjunction with the frequency 
counter. 


Duplicate test conditions described above. 


Connect d-c vtvm to test point ; reading should be 
+16 volts de. 


Oscillator 
frequency 


Duplicate test conditions described above. 


With frequency set at 9.999 mc and capacity divider con- 
nected to test point -o' , key RT-648/ARC-94 and 
adjust Cl (figure 6-6) for 9.999 mc as measured on 
frequency counter. Oscillator must be adjusted to within 
+8.0 cps of 9.999 mec. 


**A stable oscilloscope pattern is one with no instantaneous phase changes (may have slow phase changes) 
and/or no fuzziness of the Lissajous display. 


Figure 6-6. R~F Oscillator Module A2, Location of Test Points 
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TABLE XXVIII 
R-F OSCILLATOR MODULE Aa2, 
LIST OF TEST POINTS 


DESIGNATION LOCATION 


6-40. TROUBLE SHOOTING. 


6-41. Remove the module cover and visually inspect 
the module terminal boards for evidence of burning 
or shorts. Check etched circuit boards for cracks 
or other imperfections which could result in a module 
malfunction. If visual checks fail to isolate the trouble, 
connect the r-f oscillator module to the module ex- 
tender and connect to the RT-648/ARC-94. Perform 
the trouble-shooting procedures given in table XXIX. 
Figure 7-3 is a schematic diagram of the r-f os- 
cillator module. 


6-42. REMOVAL, 


6-43. Access to detail parts is accomplished by re- 
moval of the module dust cover. The cover is 
removed by pulling the cover from the module 


frame. 


If the cause of trouble is isolated to the 
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oscillator board, remove the entire board for re- 
placement. Oscillator board replacement is accom- 
plished as follows: 

a. Remove the two 2-56 screws fastening the red- 
headed module hold-down screws tothe module frame. 
The hold-down screws located on the oscillator board 
side should be removed only. 

b. Carefully remove the upper foam material and 
the oscillator board from the module frame until 
the limit of the connecting wires is reached. Foam 
material is not mechanically connected to module 
frame. 

c. Unsolder the two connecting wires andthe shielded 
cable from the oscillator board. Tag the wires before 
removal, 

d. Carefully remove the oscillator board from the 
foam material being careful not to tear the foam. 
The module is now ready for oscillator board 
replacement. 


6-44. REPAIR. 


6-45. After making detail part or oscillator board 
replacement as required, reassemble the module 
by reversing the module removal procedure. 


Do not attempt to make repairs on the oscil- 
lator board as equipment is not available in 
the field to properly adjust any replaced 
components. Return the defective boards to 
the factory for repair. 


6-46. PREPARATION FOR USE. 


6-47. Install the repaired r-f oscillator module into 
Radio Receiver-Transmitter RT-648/ARC-94 and 


TABLE XXIX. R-F OSCILLATOR MODULE A2, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


Locate and replace defective part through the 


500-ke signal not present 


at test point , 


500-ke signal not present 


at test point but is 
present at . 


100-ke signal not present 


at test point 5 


Defective detail part in 


transistor stage Q4 or 
Q5. 


Detail part in transistor 


stage Q6 defective. 


Detail part in transistor 


stage Q7, Q8, or Q9 
defective. 


use of voltage and resistance measurements. 


Locate and replace defective part through the 


use of voltage and resistance measurements. 


With oscilloscope, check outputs of each of the 


three stages until malfunctioning stage isolated. 
Locate and replace defective part through the 
use of voltage and resistance measurements. 
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connect to the bench test setup. Perform the system component from the bench test, disconnect all test 
performance checks given in paragraph 5-27. If the equipment, and replace the component covers. The 
results of these tests are satisfactory, remove the RT-648/ARC-94 is ready for use. 


TABLE XXX, R-F OSCILLATOR MODULE A2, TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE (volts) RESISTANCE (ohms) 
TEST POINT JACK 


rans 
ae 
pow foo 


General Notes: 
1. Resistance (+) indicates positive ohmmeter lead grounded. 
2. Resistance (-) indicates negative ohmmeter lead grounded. 
3. Resistance measurements made with Triplett Model 630A Multimeter. 
Voltage measurements made with TS-520/U. 


Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain 
control is fully clockwise with no r-f input. 


Values given are approximate and may vary in some units, 
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I-F TRANSLATOR 
MODULE MAINTENANCE 


I-F TRANSLATOR MODULE 


Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 
TROUBLE SHOOTING 

REMOVAL 

REPAIR 

ALIGNMENT 

PREPARATION FOR USE 


Figure 6-7. I-F Translator Module A3, Maintenance Marker 
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Paragraphs 6-48 to 6-53 


6-48. I-F TRANSLATOR MODULE A3. 


6-49. Testing and trouble-shooting procedures ofthis 
module are performed with the i-f translator module, 
A3, mounted on module extender 548-3505-004 (9, 
figure 2-8) which has been connected in place in the 
chassis of Radio Receiver-Transmitter RT-648/ 
ARC-94. Connect the RT-648/ARC-94 to the bench 
test setup as shown in figure 5-2. 


6-50. Figure 6-8 lists the test points used for 
maintenance and the location of test points within 
the module. 


6-51. To determine which stage or stages are 
defective before beginning trouble-isolation proce- 
dures, first perform the minimum performance tests. 
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If the module does not meet the minimum perform- 
ance standards, proceed with the trouble-shooting 
procedures. Table XXXIII shows typical voltage and 
resistance measurements at the various test points. 


6-52. MINIMUM PERFORMANCE STANDARDS. 


6-53. The minimum performance standards of table 
XXXI provide indications by which maintenance 
personnel may determine that a module meets the 
minimum performance standards. If the module 
proves to be defective, trouble-shoot the module 


according to the trouble-shooting procedures of para- 


graph 6-54. If the i-f translator module proves to 
be out of alignment, proceed with the alignment pro- 
cedures given in paragraph 6-60. Table XXXIV is a 
sample data sheet used for recording data from the 
minimum performance standards. 


TABLE XXXI, I-F TRANSLATOR MODULE A3, MINIMUM PERFORMANCE STANDARDS 


Radio Set Test 
Harness 678P-1 


HEADSET jack 
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TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Selectivity 


Connect the i-f translator module to the i-f 
translator module extender which is placed 
in an RT-648/ARC-94 known to be in good 
operating condition. Connect to bench test 
setup. 


Set mode selector of C-3940/ARC-94 to 
USB. Disconnect coaxial jumper from 
RT-648/ARC-94 test point ro8 (figure 
5-1). Connect signal generator to test 
point £3 . *Adjust signal generator to 
100 uv at 501 kc, no modulation. 


Connect a-c vtvm to HEADSET jack on 
678P-1, and adjust the signal generator 
output until a-c vtvm indicates 4 volts. 


Increase signal generator output level 
1000 times (60 db up). Adjust signal genera- 
tor frequency above 500 ke (avoid zero beat) 
until audio output level is again 4 volts as 

indicated on the vtvm. 


The signal generator output should be equal 
to or less than 504.6 kc. 


Repeat the above steps to determine the 
60-db point below 500 kc. The signal 
generator frequency should be equal to or 
greater than 498.8 kc. 


Repeat all of the above steps with the 
C-3940/ARC-94 mode selector set to LSB 
and the signal generator adjusted to 100 uv 

at 499 kc, no modulation. The upper 60-db 
point should be equal to or less than 501.2 kc. 
The lower 60-db point should be equal to or 
more than 495.4 ke. 
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TABLE XXXI, J-F TRANSLATOR MODULE A3, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


TP9 Module extender Age charac- 
teristics 
HEADSET jack 


HEADSET jack 
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Duplicate the test conditions as described 
above. ; 


Set the mode selector of the C-3940/ 
ARC-94 to USB. Connect a~c vtvm to 
HEADSET jack on 678P-1. Connect d-c 
vtvm to test point TP9 on module extender. 
Adjust signal generator connected to test 
point ts, * for 100 microvolts at approxi- 
mately 501 kc. Adjust the signal generator 
frequency for maximum output at the 
HEADSET jack. Adjust the signal genera- 
tor output for 5 volts at the HEADSET jack. 
A-c vtvm now reads 0 db; record this in- 
dication in table XXXIV, 


Increase signal generator output in 20~db 
steps to 60 db; record a-c voltage, db 
readings, and d-c voltage in table XXXIV. 


Repeat above tests with C-3940/ARC-94 
mode selector set to LSB and the signal 
generator set to 499 kc. 


Radio Set Test 
Harness 678P-1 


Audio response Duplicate the test as described above. 


Set C-3940/ARC~-94 mode selector to USB. 
Connect a~c vtvm and frequency counter to 
HEADSET jack on 678P-1. 


With a signal generator connected to test 
point PGN *, tune the generator for maxi- 
mum audio output (approximately 501 kc), 
then adjust for 4 volts on the a-c vivm. 


Tune signal generator for an audio output 
in frequency range from 300 to 3000 cps. 
Record maximum in db of audio output 

across the range. 


Audio output level should not vary more 
than 5 db from 0 db level obtained above. 


Set the C-3940/ARC-94 mode selector to 
LSB and repeat the above tests with the 
signal generator set to 499 kc. The re- 
sults should be the same as in USB. 


Radio Set Test 
Harness 678P-1 


Gain check Duplicate the test as described above. 


Set the C-3940/ARC-94 mode selector to 
USB. Connect a-c vtvm to HEADSET jack 
on 678P-1. , 
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TABLE XXXI, I-F TRANSLATOR MODULE A3, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


HEADSET jack With signal generator connected to test 
(Cont) point (figure 5-1), tune the generator 
around 500 ke for maximum indication on 
the vtvm. Adjust the signal generator level 
until the vtvm indicates 5 volts. 


Record microvolt output of signal generator 
in table XXXIV. The generator output 
should be 100 microvolts or less. 


Repeat the gain check with the C-3940/ 
ARC-94 mode selector set to LSB. The 
signal generator output should be 100 

microvolts or less. 


Duplicate the test connections as de- 
scribed above. 


Transmit out- 
put power 


I-f translator 
module extender 


Set the C-3940/ARC-94 mode selector to 
USB. Connect audio oscillator through dum- 
my microphone in the 678Z-1 to MIKE jack 
of the 678P-1.** Set the oscillator to 1000 
cps at an output level of 0.25 volt. 


Disconnect coaxial connector in module 
extender and connect it to the load in the 
module extender. 


Connect a-c probe of vtvm to RF OUT jack 
on module extender. 


Key RT-648,/ARC-94 by operating KEY 
switch on 678P-1, Adjust the trimmer 
capacitor located near the RF OUT jack on 
the extender for maximum r-f output as 

indicated on the vtvm. 


Set the C-3940/ARC-94 mode selector to 
AM. The vtvm should indicate 0.4 volt +1 
db. Set the C-3940/ARC-94 mode selector 
to LSB and again adjust the trimmer capac- 
itor for maximum indication on the vtvm. 


Set the C-3940/ARC-94 mode selector to 
AM. The vtvm should indicate 0.4 volt +1 db. 


Remove the audio input; the vtvm should 
indicate 0.30 volt +1 db. Unkey the RT-648/ 
ARC-94. 


Alc attenuation 


I-f translator 
module extender 


Duplicate the test connections as de- 
scribed above. , 


Set the C-3940/ARC-94 mode selector to 
USB. Connect the audio oscillator through 
dummy microphone in 6782-1 to MIKE 
oscillator to 1000 cps at an output level 
of 0.25 volt, 


RF OUT jack 
6-22 
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Paragraphs 6-54 to 6-57 


TABLE XXXI. I-F TRANSLATOR MODULE A3, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


RF OUT jack 
(Cont) 


I-f translator 
module 


Tgc level 


connector on the 678Z-1. 


6-54. TROUBLE SHOOTING. 


6-55. Remove the module cover and visually inspect 
the disconnected module for evidence of malfunction. 
Look for shorts, discoloration due to burning, and 
pay particular attention to the etched boards where 
breaks or other imperfections may be present. If 
visual checks fail to isolate the cause of trouble, 
connect the i-f translator module to the module 
extender and connect both to the RT-648/ARC-94. 
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*When using HP-606A, connect 6-db pad between RT-648/ARC-94 test point ws. and signal generator output. 


**To make use of the dummy microphone in 678Z-1, connect-the audio oscillator to either AUDIO IN jack 
located on the front panel of the 678Z-1. The dummy microphone output is obtained from the AUDIO OUT 


Disconnect coaxial connector in module 
extender and connect it to the load in the 
module extender. 


Connect the a-c probe of vitvm to RF OUT 
jack on module extender. Connect coaxial 
jumper to RT-648/ARC-94 test point &% 
Short test point TP8 to TP12 on module 
extender. 


Key the RT-648/ARC-94. Determine that 
vtvm indicates not more than 0.1 volt. 


Duplicate the test connections as de- 
scribed above, 


Set the C-3940/ARC-94 mode selector to 
USB. Connect audio oscillator through 
dummy microphone in 678Z-1 to MIKE 
jack on 678P-1.** Set the audio oscillator 
to 1000 cps at an output level of 0.25 volt. 


Disconnect coaxial connector in module 
extender and connect it to the load in 
module extender. 


Connect d-c vtvm to jack A3J2 for positive 
voltage measurement, 


Record d-c vtvm indication in table XXXIV. 


Key the RT-648/ARC-94. Note the posi- 
tion of resistor R5 in power amplifier 
module All. Turn the resistor A11R5 fully 
counterclockwise, the d-c vtvm indication 
should be between +10 and +14 volts dc. 


Unkey RT-648/ARC-94 and return resistor 
A11R5 to the original setting. 


Perform the trouble-shooting procedures given in 
table XXXII. Figure 7-4 is a schematic diagram of 
the i-f translator module. 


6-56. REMOVAL. 


6-57. Access to most detail partsis accomplished 
by removal of the module dust cover. The remain- 
ing detail parts, which consist mainly of relays, 
are accessible by the removal of etched circuit 
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DESIGNATION LOCATION 


©) 
©) 
@ 
© 
€) 
) 


CARRIER BALANCE 


Figure 6-8, I-F Translator Module A3, List and Location of Test Points 


oe 
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Section VI 
Paragraphs 6-58 to 6-62 


TABLE XXXII, I-F TRANSLATOR MODULE A3, TROUBLE SHOOTING 


TROUBLE 


Selectivity does not meet 
specifications. 


Age does not operate 
properly. 


PROBABLE CAUSE 


Bad mechanical filter. 


CR4, CR5A, CR5B may be defective. 


Check transistors and circuitry 
surrounding transistors Q2, Q3, and 


REMEDY 


Replace FL1 (USB) or FL2 (LSB). 


Check stages with oscilloscope 
until malfunctioning stage is iso- 
lated. Locate and replace defec- 


Q5. 


Improper audio 
responses. 


Transistor stage Q2, Q3, Q4 or Q5. 


Improper alc attenuation. 
Ql. Check L2. 


Improper tge level. 
circuitry. 


boards. These boards are removed by removing four 
screws which hold each board in place. The boards 
then may be removedto the limit of the interconnecting 
cable. 


6-58. REPAIR, 


6-59. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure. 


6-60. ALIGNMENT. 


6-61. To align the i-f translator module, proceed 
as shown in the following paragraphs. The align- 
ment instructions pertain to gain and transmit power 
output adjustment. 


6-62. To adjust gain (receive), proceed as follows: 
a. Remove coaxial jumper from RT-648/ARC-94 
test point 53. 


Revised 15 July 1964 


Bad mechanical filter. 


Q1 or detail part associated with 


Transistor Q4 or Q6 or associated 


tive part through use of voltage 
and resistance measurements. 


Replace FL1 (USB) or FL2 (LSB). 


Isolate malfunctioning stage with 
oscilloscope, then locate defec- 
tive part through the use of resis- 
tance and voltage measurements. 


If gain is low but is within a few 
db of the proper amount, correct 
in SSB mode by selecting value 
for A3R5. The level in the AM 
mode may be corrected by se- 
lecting value for A3R42. Select 
value for A3R45 to equalize gain 
in each sideband. 


Isolate defective part through the 
use of voltage and resistance 
measurements. Replace L2. 


Isolate defective part through the 
use of voltage and resistance 
measurements. 


b. Set C-3940/ARC-94 mode selector to USB. 

c. Connect signal generator to RT-648/ARC-94 test 
point 53 through 6-db pad. Set signal generator to 
500 kc, unmodulated. 

d. Connect a-c vtvm to HEADSET jack on 
678P-1. Set 3008 AUDIO LOAD switch on 678P-1 
to IN. 

e. Tune signal generator for maximum output as 
indicated on a-c vtvm, Adjust signal generator for 
reading of 2 to 3 volts as indicated on a-c vtvm at 
500.3 mc. 

f. Adjust inductors L4 and L5 and transformer T2 
for maximum output as indicated ona-cvtvm. Reduce 
signal generator output, if necessary, to keep audio 
output at not more than 5 volts. 

g. Set signal generator to 501.0 kc. Adjust capaci- 
tors C25 and C29 for maximum output. 

h. Set C-3940/ARC-94 mode selector to LSB. Set 
signal generator to 499 kc. 
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TABLE XXXII. I-F TRANSLATOR MODULE A3, TEST POINT 
VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE (volts) | RESISTANCE (ohms) 
TEST POINT | JACK 
DC 
7.2 
3 


pave eee 


oT 
<a 
<c 
<c 
de 
= 


General Notes: 


Resistance (+) indicates positive ohmmeter lead grounded. 


. Resistance (-) indicates negative ohmmeter lead grounded. 


Resistance measurements made with Triplett Model 630A Multimeter. 


. Voltage measurements made with TS-520/U. 


. Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain control 


is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units. 


i, Adjust capacitors C27 and C32 for maximum 
audio output as indicated on a-c vtvm. 


6-63. To adjust transmit power output, proceed as 
follows: 

a. Set C-3940/ARC-94 mode selector to USB. 

b. Install module extender between chassis and i-f 
translator module A3. 

c. Disconnect coaxial connector in module extender. 
Connect it to load in module extender. 

d. Connect a-c vtvm to RF OUT jack on module 
extender. ; 

e. Short capacitor C9 to ground. Key RT-648/ 
ARC-94, Adjust transformer T1 and inductor L2 
for maximum output as indicated on d-c vtvm. 
f. Remove ground from capacitor C9, and adjust 
capacitor C9 and resistor R9 for minimum output 
on vtvm. 

g. Set C-3940/ARC-94 mode selector toLSB. Adjust 
C9 and R9 for minimum output on d-c vtvm. 

h. Repeat steps e through g until carrier is balanced 
nearly equally in both USB and LSB modes. The 
minimum reading should be 25 volts or less. 


6-26 


NOTE 


This test is not recommended for very ac- 
curate carrier balance tests. For bestresults 
a distortion analyzer should be used and the 
tgc overriden as statec in table XII, TGC 
OVERRIDE. The tgc is adjusted for 72 volts 
out in AM mode and carrier balance then 
checked by switching to each sideband and 
adjusting R9 and C9 as in paragraph 6-63, 
steps f, g, and h. 


6-64. PREPARATION FOR USE. 


6-65. Install the repaired i-f translator module into 
Radio Receiver-Transmitter RT-648/ARC-94 and 
connect to the bench test setup. Perform the system 
performance checks given in paragraph 5-27. If the 
results of these tests are satisfactory, remove the 
component from the bench test, disconnect all test 
equipment, and replace the component covers. The 
RT-648/ARC-94 is ready for use. 
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TABLE XXXIV, I-F TRANSLATOR MODULE A3, SAMPLE DATA SHEET 
REMOTE TRANS- 
wine tiGn TEST POINT catia CONTROL PANEL MITTER | DATA LIMITS 
SETTING KEYED (X) 
Selectivity HEADSET jack Upper 60-db frequency USB, 
(678P-1) (USB) any frequency 
Lower 60-db frequency Same 
(USB) 


Not more. than 
504.6 ke. 


Not less than 
498.8 kc. 


Not more than 
501.2 ke. 


Upper 60-db frequency LSB, 

(LSB) any frequency 
Lower 60-db frequency Same 

(LSB) 


Not less than 
495.4 ke. 


Not less than 
5-volt audio 
output. 


Age charac- 
teristics and 
audio output 


Audio output voltage USB, 
(100-uv input) any frequency 


TP9 Age voltage Same 
(100-uv input) 

HEADSET jack Db level Same 

(678P-1) (5-volt audio) 

Same Audio output voltage Same 
(20-db increase) 


HEADSET jack Db level 7 Same 
(678P-1) 


0 db 
(reference). 


Not less than 
5 volts. 


Not more than 
7-db change. 


Not less than 
5 volts. 


Same Audio output voltage Same 
(40-db increase) 

TP9 Age voltage (40-db Same 
increase) 

HEADSET jack Db level (40-db Same 

(678P-1) increase) 

Same Audio output voltage Same 
(60-db increase) 

TPQ Age voltage (60-db Sam 
increase) 

HEADSET jack Db level (60-db Same 

(678P-1) increase) 


Audio output voltage LSB, 
(100-uv input) any frequency 


Not more than 
7-db change. 


Not less than 
5 volts. 


Not more than 
7-db change. 


Not less than 
5-volt audio 
output. 


4 
rg 
© 


Age voltage 
(100-uv input) 


0 db 
(reference). 


HEADSET jack Db level (5-volt audio) 
(678P-1) 
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TABLE XXXIV. I-F TRANSLATOR MODULE A3, SAMPLE DATA SHEET (Cont) 
REMOTE 
CONTROL PANEL 


TEST 
TEST POINT 
Same Audio output voltage Same 
(20-db increase) 
TP9 Age voltage (20-db Same 
increase) 
HEADSET jack Db level (20-db increase) Same 
(678P-1) 
Same Audio output voltage Same 
(40-db increase) 
TP9 Age voltage (40-db Same 
increase) 
HEADSET jack Db level (40-db increase) Same 
(678P-1) 
Same Audio output voltage Same 
(60-db increase) 
TP9 Age voltage (60-db Same 
; increase) 
HEADSET jack Same 
(678P~1) 
Same * USB, 
any frequency 
Same Audio response LSB, 
any frequency 
Same Signal generator output USB, 
(5-volt audio output) any frequency 
Same Same LSB, 
any frequency 
RF OUT jack I-f translator i-f input LSB, x 
module extender voltage any frequency 
Same USB, D4 
any frequency 
Same Same AM, any x 
frequency 


TRANS- 
MITTER 
KEYED (X) 


QUANTITY BEING 


MEASURED pale 


Not less than 
5 volts. 


Not more than 
7-db change. 

Not less than 
5 volts. 


Not more than 
7-db change. - 


Age charac- 

teristics and 
audio output 

(Cont) 


Not less than 
5 volts. 


Not more than 
7-db change. 
Vary no more 
than 5 db. 


Vary no more 
than 5 db. 


Db level (60-db increase) 


Audio 
response 


Not more than 
100 mv. 


0.40 volt ac 
+1 db. 


Transmit 
power output 


0.40 volt ac 
+1 db. 


0.30 volt ac 


Alc Same Same x Not more than 
attenuation (TP8 and TP12 connected) 0.1 volt ac. 
Same Same Same x +10 to + 14 
(R5 full cew) volts de. 
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Section VI 


KILOCYCLE-FREQUENCY 
STABILIZER MODULE 
MAINTENANCE 


KILOCYCLE-FREQUENCY STABILIZER MODULE 


Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-70 
TROUBLE SHOOTING 6-72 
REMOVAL 6-75 
REPAIR 6-80 
ALIGNMENT 6-82 
PREPARATION FOR USE 6-87 


Figure 6-9. Kilocycle-Frequency Stabilizer Module A4, Maintenance Marker 
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Section VI 
Paragraphs 6-66 to 6-71 


6-66. KILOCYCLE-FREQUENCY STABILIZER 
MODULE A4. 


6-67. Testing and trouble-shooting procedures ofthis 
module are performed with the r-f oscillator module, 
A4, mounted on module extender 548-3459-004 (7, 
figure 2-8) which has been connected in place in 
the chassis of Radio Receiver-Transmitter RT-648/ 
ARC-94. Connect the RT-648/ARC-94 to the bench 
test setup as shown in figure 5-2. 


6-68. Table XXXVI lists the test points used for 
maintenance and the location of test points within 
module A4. The actual location of test points and 
adjustment points are shown in figure 6-10. Table 
XXXVIII shows typical test point voltage and resist- 
ance values. 
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6-69. To determine which stage or stages are defec- 
tive before beginning trouble-isolation procedures, 
first perform the minimum performance test. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting 
procedures. 


6-70. MINIMUM PERFORMANCE STANDARDS. 


6-71. The minimum performance test of table XXXV 
provides indications by which maintenance personnel 
may determine that a repaired module meets the 
minimum standards of performance. The procedure 
in table XXXV checks tracking voltage and digit 
oscillator control bias within the module. If the 
module does not check out, perform the tfouble- 
shooting procedures for this module as directed 
in paragraph 6-72. 


& 


TABLE XXXV. KILOCYCLE-FREQUENCY STABILIZER MODULE 4A4, 
MINIMUM PERFORMANCE STANDARDS 


stabilizer module 


14 


Kilocycle-frequency 
stabilizer module 


control bias 


6- 


Kilocycle-frequency 


stabilizer module frequency 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Kilocycle-frequency Tracking voltage 


Digit oscillator 


Digit oscillator 


Connect the kilocycle-frequency stabilizer module 
to the kilocycle-frequency stabilizer module ex- 
tender which is placed in an RT-648/ARC-94 
known to be in good operating condition. Connect 
to bench test setup. 


Set the C-3940/ARC-94 mode selector to AM and 
the frequency to 9.000 mc. 


Connect d-c vtvm to test point . The vtvm 
should indicate 20 volts dc. 


Adjust the C-3940/ARC-94 frequency from 9.111 
mc to 9.999 mc in 0.111-me steps. The voltage 
indicated on the d-c vtvm should continuously 
decrease from 20 volts de at 9.000 mc to approxi- 
mately 4 volts de at 9.999 mc. 


Duplicate the test connections as described above. 


Set C-3940/ARC-94 mode selector to AM and 
the frequency to 9.995 mc. 


Connect d-c vtvm to test point and observe 
that vtvm indication is approximately 23 volts de. 


Readjust frequency at C-3940/ARC-94 from 9.994 
mc to 9.986 mc in 0.001-me steps. Observe that 
the voltage indicated by the vtvm continuously de- 
creases in steps as the frequency is decreased. 
Normal indication at 9.986 mc is approximately 

6 volts de. 


Duplicate the test connections as described above. 


Connect the frequency counter through probe No. 
1 supplied in 678Y-1 to test point ros 3 


Y. J 
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TABLE XXXV, KILOCYCLE-FREQUENCY STABILIZER MODULE A4, 
MINIMUM PERFORMANCE STANDARDS (Cont) 


LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Set the C-3940/ARC-94 to 9.996 mc. 


TEST POINT 


(Cont) 


Count the digit oscillator frequency. The fre- 
quency indicated should be 296 +20 cps. 


Repeat the above test with the C-3940/ARC-94 
set to 9.995 mc. The frequency indicated should 
be 305 +20 cps. 


Repeat the above test with the C-3940/ARC-94 
set to 9.999 mc. The frequency indicated should 
be 299 +20 cps. 


If the frequency counter cannot be driven directly 
from test point &. , connect an auxiliary high 
input impedance amplifier, such as Tektronix 
Model 541 Oscilloscope, to test probe No. 1 

and use the vertical amplifier to drive the fre- 
quency counter. 


TABLE XXXVI. KILOCYCLE-FREQUENCY STABILIZER MODULE A4, LIST OF TEST POINTS 


DESIGNATION LOCATION DESIGNATION LOCATION 


OBOOOSOSOOOGOOO® 
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ES. DIGIT FREQ 
SEC PRIM ADJ 


TUNING TUNING J5 J2 


Cae 
—— ( <EATTET DIGIT +18 305 296 
c55 Ts T2p C54 OUTPUT VDC KC KC 


eed 


XY O 
oo CT Jl 
1OKC SPECTRUM ADJ 


J3 
VFO BIAS 
SUPPLY 


TPS 
GRO TP5 
TO UNLOCK 
VFO 


J6 OKC 
DIGIT CONT CONT BIAS 
BIAS ADJ 

R63 


Figure 6-10. Kilocycle-Frequency Stabilizer Module A4, Location of Test Points 
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6-72, TROUBLE SHOOTING. 


6-73. Remove the module cover and visually inspect 
the module etched circuit boards for evidence of 
burning or shorts. Check etched circuit boards for 
cracks or other imperfections which could result 
in a module malfunction. If visual checks fail to 
isolate the trouble, connect the kilocycle-frequency 
stabilizer module to the module extender and con- 
nect to the RT-648/ARC-94. Trouble may then be 
isolated to an individual circuit by comparing the 
waveform on the module test points with those 
shown in figure 6-11. If the trouble cannot be iso- 
lated in this manner, perform the trouble-shooting 
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Paragraphs 6-72 to 6-74 


procedures given in table XXXVII. Figure 7-5 is 
a schematic diagram of the kilocycle-frequency stabi- | 
lizer module. 


NOTE 


If the trouble in the kilocycle-frequency stabi- 
lizer module is traced to the 10-ke spectrum 
board E83, the digit oscillator board E4, the 
frequency discriminator on board E2, or the 
phase discriminator on board E6, the module 
must be returned to the manufacturer for repair 
and adjustment. 


TABLE XXXVII, KILOCYCLE-FREQUENCY STABILIZER MODULE A4, TROUBLE SHOOTING 


TROUBLE 


Digit oscillator output not 


continuous. resistors. 


Phase locking or capture 
range difficulties. 


6-74. PHASE LOCKING AND CAPTURE RANGE 

ALIGNMENT PROCEDURES, The following proce- 

dures. are for correcting alignment errors or for 

isolation of malfunctioning stages. The malfunctioning 

stage can be assumed to be the stage which will 

not align properly. 

a. Observe reference output waveform at test point 
| D5. (Figure 6-11, letter D.) 

b. Observe i-f signal waveform at test point D6. 
| (Figure 6-11, letter K.) 


NOTE 


Both a-c and d-c voltages are present. Check 
for a-c voltage. 


ec. If any indication is not within tolerance, connect 
oscilloscope to test point D5, and observe that 
indication remains at same level for each digit 
point from 9.000 to 9.009 mc. If not, check capa- 
citors C22 and C45 in unijunction divider stage 
Q10 in frequency divider module Al. 

d. Connect oscilloscope to test point D7, and ob- 
serve output of 30 millivolts peak to peak. 

e, Connect oscilloscope totest pointD8. Ifspectrum 
does not conform to that shown in L, figure 6-11, 
adjust frequency at the C-3940/ARC-94 to 9.005 mc, 
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PROBABLE CAUSE 


Autopositioner submodule switch 


Misalignment of module stages 
or detail part failure. 


REMEDY 


Check resistors on switch A12A1S6 
for opens or shorts. Replace de- 
fective detail part. 


Perform the procedure given in 
paragraph 6-74 for isolation of 
malfunctioning stage or correction 
of alignment error. Isolate and 
replace defective detail parts. 


and adjust variable inductor L17 for maximum out- 
put at test point D7. Reset the C-3940/ARC-94 
frequency to 9.006 mc, and adjust variable inductor 
L8 in frequency divider module for maximum output 
at test point D7. Reset frequency to 9.001 mc, and 
adjust variable inductor L7 in frequency divider 
module for maximum output at test point D7. 

f. Rechannel frequency from 9.000 through 9.009 
mc. Verify that output at test point D7 remains 
constant (+3 db) over digit range. 

g. Connect oscilloscope to test point D9, and ob- 
serve that output is not less than 80 microvolts 
peak to peak. 

h. Connect oscillocsope to test point D9, and adjust 
variable inductors L2 and L3 to give maximum 
amplitude. Move oscilloscope to test point D16, 
and adjust capacitors Ci8 and C19 for maximum 
amplitude. Check for two tuning points on each 
capacitor to be sure that they are at resonance. 
i. Ground test point D4 and connect signal genera- 
tor to test point D9. 

j. Tune generator to 250,020 +20 cps. Check genera- 
tor output frequency with counter. 

k. Connect oscilloscope to test pointD6. Set genera- 
tor output level below that required to saturate 
signal i-f amplifiers. Adjust L7 and Tl for a peak 
voltage at test point D6. Unground test point D4. 
l. For final tuning of signal channel, observe wave- 
form at test point D9 (figure 6-11). Set frequency 
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TABLE XXXVI. KILOCYCLE-FREQUENCY STABILIZER MODULE A4, 
TEST POINT VOLTAGE~RESISTANCE MEASUREMENTS 


VOLTAGE RESISTANCE 
TEST POINT JACK (volts) (ohme) < 
se 


See waveform G, figure 6-11. 


a 
= 


50 k 


Cy 
rs 
iy 
i 
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See waveform J, figure 6-11. 


See waveform A, figure 6-11. 
Ohmmeter (-) reading taken 
on X1K scale. 


a= 
rata fe 


y 
f 
—_ 
oO 
(x) 


See waveform O, figure 6-11 


See waveform K, figure 6-11. 
See waveform L, figure 6-11.. 


np 
ra 


See waveform H, figure 6-11 
See waveform E, figure 6-11 ™ 
See waveform D, figure 6-11 


See waveform C, figure 6-11. 
Ohmmeter (-) reading taken 
on XI1K scale. 


85k 
65 k 
8k 


2 


See waveform F, figure 6-11. 
Ohmmeter (+) reading taken 
on X1K scale. 


4k Ohmmeter () reading taken 
on X100 scale. 


nN 
ae 
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TABLE XXXVIII. KILOCYCLE-FREQUENCY STABILIZER MODULE A4, 
TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS (Cont) 


VOLTAGE 


General Notes: 


RESISTANCE 


Ohmmeter (+) reading taken 
on X10 scale. 


See waveform B, figure 6-11. 
Ohmmeter (+) reading taken 
on X1K scale. 


Ohmmeter (+) reading taken 
on X1K scale. 


1. Resistance (+) indicates positive ohmmeter lead grounded. 


. Resistance (-) indicates negative ohmmeter lead grounded. 


. Resistance measurements made with Triplett Model 630A Multimeter. 


. Voltage measurements made with TS-520/U. 


. Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain control 


is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units. 


to 9.000 mc, and adjust variable inductors L2 and 
L3 and variable capacitors C18 and Ci9 for maxi- 
mum output. Again check for two tuning points on each 
capacitor to be sure they are at resonance. 

m. Connect oscilloscope to test point D9. Check 
that voltage at test point D9 does not vary more 
than +6 db as frequency is varied from 9.000 mc to 
9.999 mc in 100-kc steps. If adjustment is required 
to make the voltage at test point D9 more constant 
across this range, adjust C54 and C55 for correction 
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around 9.000 mc and the primary and secondary of 
T2 for correction around 9.999 mc. 

n. Ground test point D4 and test point D5. Connect 
signal generator to test point D9. 

o. Set signal generator output to 250,020 +5 cps, at 
40 mv. Check generator output with frequency counter. 
p. Connect vtvm between test point D17 G-) and ground. 
The voltage should be 0 +5 mv dc. If not, adjust C128 
for 0 volt betweentest point D17 andground. Unground 
test points D4 and D5. 
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Paragraphs 6-75 to 6-85 


q. Set C-3940/ARC-94 to 9.005 mc. Connect oscil- 
loscope to test point D22. Adjust L17 for a peak 
voltage at test point D22. 

r. Tune filter FL2 by adjusting C85 and C86 for a 
peak voltage at test point D22. Check for two tuning 
points on each capacitor to be sure that they are 
at resonance. 

s. Ground test point D8. Connect signal generator 
to test point D7. 

t. Tune generator to 250,020 +30 cps. Check signal 
generator to 250,020 +30 cps. Check signal genera-~ 
tor output with frequency counter. 

u. Connect oscilloscope to test point D5. Set signal 
generator output level below that required to satu- 
rate reference i-f amplifiers. Adjust L19 and T3 
for a peak voltage at test point D5. Remove ground 
from test point D8. 


6-75. REMOVAL. 


6-76. Removal of the module dust cover gives access 
to the test points and adjustments of the kilocycle- 
frequency stabilizer module. Access tothe remaining 
detail parts is effected by removal of various shields 
and etched circuit boards. 


6-77. To remove or have access to terminal boards 
E2 or E4 (part of the four parallel vertical boards), 
proceed as follows: 

a. Remove the five screws holding the terminal 
boards to the center shield. 

b. Lift the etched circuit boards from the module 
frame to the limit of their attaching cable. 

c. Slide the shield, under the outer circuit board, 


upward until it is removed from the module frame. 


The inner etched circuit board (E2 or E4) is now 
available for test. 


NOTE 


When testing the kilocycle-frequency  stabi- 
lizer module with the boards extended from 
the module frame, care should be exercised 
so none of the circuitry touches the module 
frame. 


6-78. Access to capacitors C18, C19, C85, and C86 
is obtained by removal of the shield covering these 
capacitors. Access is obtained as follows: 

a. Remove the two screws located along the outer 
edge of etched circuit board E5 (the top horizontal 
board). 

b. Remove the two screws located above and behind 
connector Pl. The screws are accessible through 
holes in the bottom panel of the module frame. 
c. Remove the two screws located directly below 
etched circuit board E5,. The shield may now be 
removed. 


6-79. To gain access to etched circuit board E3 and 
for removal of mechanical filters, observe the follow- 
ing procedures: 

a. Remove the shield covering etched circuit board 
E3 by the removal of eight screws holding the shields 
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to the module frame. Etched circuit board E3 is 
now exposed for testing or repair. 

b. To gain access to the mechanical filters, remove 
the five screws holding etched circuit board E3 to 
the module frame and lift the board from the module 
to the limit of its connecting cable. 

c. Remove the four screws holding the plate, which 
is directly under etched circuit board E3, to the 
module frame. Remove the plate. The mechanical 
filters may now be removed by removing the wiring 
connected to them from the opposite side, and by 
removal of the four self-locking nuts. 


6-80. REPAIR. 


6-81. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedures. 


6-82. ALIGNMENT. 


6-83. To align the kilocycle-frequency stabilizer 
module, proceed as shown in the following para- 
graphs. The alignment instructions adjust the 10-kc 
spectrum control bias, the digit oscillator control 
bias, and the vfo bias. Figure 6-10 shows the location 
of controls. 


6-84. To adjust the 10-kc spectrum control bias, 
proceed as follows: 

a. Calibrate Radio Test Set 678Z-1 (see paragraph 
2-16). 

b. Set the C-3940/ARC-94 to 9.000 mc. 

c. Connect the GROUND jack on the 678Z-1 to the 
RT-648/ARC-94 chassis. Set FUNCTIONSELECTOR 
switch on 678Z-1 to 10KC CONTROL BIAS (+20V) 
position. 

d. Connect J4 in kilocycle-frequency stabilizer 
module A4 to the corresponding jack on the 678Z-1. 
e. Adjust 10KC CONT BIAS ADJ control A4R63 
for an exact null with X10 METER SENSITIVITY 
switch depressed. 

f. Remove the lead from J4 in the kilocycle-frequency 
stabilizer module. 


6-85. To adjust the digit oscillator control bias, 
proceed as follows: 

a. Using test probe No. 1, connect frequency counter 
to digit oscillator output jack J5 (test point 55). 
b. Adjust frequency controls of the C-3940/ARC-94 
until dial indicates 9.995 mc. 


NOTE 


If higher voltage is required to drive the 
frequency counter, connect an auxiliary high 
impedance amplifier, such as Tektronix Model 
541 Oscilloscope, to test probe No. 1 and use 
vertical amplifier output to drive counter. 


c. Adjust 305-ke variable inductor L14 until frequency 
counter indicates 305 ke +20 cps. 

d. Readjust frequency selectors on C-3940/ARC-94 
until dial indicates 9.996 mc. 
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e. Adjust 296-ke control A4R59 until frequency 
counter indicates 296 kc +20 cps. 

f. Repeat procedures outlined in steps b and c until 
296 ke and 305 ke are correct within +20 cps. 


6-86. To adjust the vfo bias, proceed as follows: 
a. Calibrate Radio Test Set 678Z-1 (see paragraph 
2-16). 

b. Set the FUNCTION SELECTOR switch on Radio 
Test Set 678Z-1 to OFF-SET ADJUST. Connect 
GRND jack on 678Z-1 to the RT-648/ARC-94 chassis. 
(Refer to paragraphs 2-11 through 2-16 andtable XII.) 
c. Short test point D3 to ground. 

d. Connect Ji in kilocycle-frequency stabilizer 
module A4 to corresponding jack on 678Z-1. Adjust 
678Z-1 OFF-SET ADJUST control R2 for an exact 
meter null with the X10 METER SENSITIVITY switch 
depressed. 
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e. Set the 678Z-1 FUNCTION SELECTOR switch to 
70K-5 VFO BIAS. Connect J1 and J3 of kilocycle- 
frequency stabilizer module A4 to the corresponding 
6782-1 jack. 

f. With test point D3 shorted to ground, adjust 
A4R62 for an exact meter null with the X10 METER 
SENSITIVITY switch depressed. Remove leads from 
A4J1 and A4J3. 


6-87. PREPARATION FOR USE. 


6-88. Install the repairedkilocycle-frequency stabili- 
zer module into Radio Receiver-Transmitter RT-648/ 
ARC-94 and connect to the bench testsetup. Perform 
the system performance checks given in paragraph 
5-27. If the results of these tests are satisfactory, 
remove the component from the bench test, dis- 
connect all test equipment, and replace the component 
covers. The RT-648/ARC-94 is ready for use. 
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Vfo input, Ji, 0.5 
volt/cm, 0.2 usec/cm 


10-ke keyer output, 
TP19, 
5 volt/em, 20 usec/cm 


10-kc keyed oscillator 
output, TP10, 2 volts/cm, 
20 usec/cm 


10-ke spectrum generator 
output, TP8, 50 mv/cm, 
20 usec/cm 


Vfo and 10-kce spectrum 
input to first mixer, TP1, 
50 mv/cm, 100 usec/cm 


Digit oscillator and 10-kc 
spectrum input to second 
mixer, TP2, 100 mv/cm, 
100 usec/cm 


sisters 
Ss cn a wo 


Digit oscillator isolation- 
amplifier output, J5, 2 
volts/cm, 2 usec/cm 


Mechanical filter 
output-signal i-f input, 
J7, 50 mv/cem, 2 usec/cm 


ERLE 


Figure 6-11. Kilocycle-Frequency Stabilizer Module A4, Waveforms (Sheet 1 of 2) 


6-38 


/ 


NAVWEPS 16-30ARC94-1 


Signal i-f amplifier inter- 
stage test point, TP4, 1 
volt/em, 2 usec/cm 


LA 


Signal i-f amplifier output, 
TP5, 5 volts/cm, 
2 usec/cem 


Signal i-f input to phase 
discriminator, TP16, 
5 volts/em, 2 usec/cm 


Lone cae 
NAN NLEIE 
vi 
HE 


Digit oscillator and 1-ke 
spectrum input to reference 
mixer, TP12, 100 mv/cm, 
1 usec/em 


ne, boon do lapel a Iron ft 


bedi nsmer evap aerghel 
ma se ol el eo 
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Crystal filter output- 
reference i-f input, J8, 
50 mv/cm, 2 usec/cm 


Reference i-f amplifier 
interstage test point, TP14, 
0.1 volt/em, 0.2 usec/cem 


Reference i-f amplifier 
output, TP15, 10 volt/cm, 
2 usec/cm 


NONONsiv 


PTAA AA 
Eahee Sea 


10-kc pulse input, TP11, 
from frequency divider 


NCIS 
MOMs me MANA 
Sunes enae 


Figure 6-11. Kilocycle-Frequency Stabilizer Module A4, Waveforms (Sheet 2 of 2) 
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MAINTENANCE 
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LOW-VOLTAGE POWER SUPPLY MODULE 


Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-93 
TROUBLE SHOOTING 6-95 
REMOVAL 6-97 
REPAIR 6-99 
ALIGNMENT 6-101 
PREPARATION FOR USE 6-105 


Figure 6-12. Low-Voltage Power Supply Module A5, Maintenance Marker 
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6-89. LOW-VOLTAGE POWER SUPPLY MODULE AS5. 


6-90. Testing and trouble-shooting procedures of 
this module are performed with the low-voltage 
power supply module, A5, mounted on module extender 
548-3455-004 (3, figure 2-8) which has been 
connected in place in the chassis of Radio Receiver- 
Transmitter RT-648/ARC-94. Connect the RT-648/ 
ARC-94 to the bench test setup as shown in figure 5-2. 


6-91. Table XLI lists the test points used for mainte- 
nance and the location of test points within module 
A5. The actual location of test points is shown 
in figure 6-13. Table XLII shows typical test point 
voltage and resistance values. 


6-92. To determine which stage or stages are defec- 
tive before beginning trouble-isolation procedures, 
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first perform the minimum performance test. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting 
procedures. 


6-93. MINIMUM PERFORMANCE STANDARDS. 


6-94. The minimum performance test of table XXXIX 
provides indications by which maintenance personnel 
may determine that a repaired module meets the 
minimum standards of performance. The minimum 
performance standards check the transient blanker, 
18-volt regulator, andthe 130-volt power supply. 
If the module does not check out, perform the 
trouble-shooting procedures for this module as 
directed in paragraph 6-95. 


TABLE XXXIX. LOW-VOLTAGE POWER SUPPLY MODULE A5, MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION 


Low-voltage Transient 
power supply blanker 


Frequency 18-volt 
divider regulator 


Transceiver RT-648/ARC-94 130-volt 
meter power 
supply 
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TO CHECK 


TEST CONDITIONS AND STANDARDS 


Connect the low-voltage power supply module to 
the low-voltage power supply module extender 
which is placed in an RT-648/ARC-94 known to 
be in good operating condition. Connect to the 
bench test setup. 


Connect a d-c vtvm to test point(E2), The vtvm 
should indicate 18 volts. 


Short test point to ground and observe that 
the d-c jndication indicates zero. Unground test 
point @). The d-c vtvm should indicate 18 
volts. 


Duplicate the test connections as described 
above. 


Connect 678Z-1 GRND jack to RT-648/ARC-94 
chassis. 


Connect 678Z-1 jack marked J2-~-FREQ DIVIDER 
to test point in frequency divider module, 


and place 678Z-1 FUNCTION SELECTOR switch 
to +18V position. 


The meter on the 678Z-1 should indicate an 
exact null when the X10 METER SENSITIVITY 
switch is depressed and released several times. 


Place the meter selector switch on the RT-648/ 
ARC-94 front panel to 130V position. 


The meter should indicate in the red area. 


wa 
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6-95. TROUBLE SHOOTING, 


6-96. If trouble has been traced to the low-voltage 
power supply module, inspect the terminal boards 
for evidence of burning or shorts. Inspect other 
components for overheating or blistering. If visual 
checks fail to isolate the trouble, connect the low- 
voltage power supply module to the module extender 
and connect to the RT-648/ARC-94, Trouble may 
then be isolated to an individual circuit by determining 
which circuits are inoperative by performing the 
trouble-shooting procedures givenintable XL. Figure 
7-6 is a schematic diagram of the low-voltage power 
supply module. 


6-97. REMOVAL. 


6-98. Most module components are available for 
checking without the removal of any brackets or com- 
ponents. Those that are inaccessible may be made 
available by first removing the bracket holding C1; 
when necessary remove the subassembly which con- 
tains the component. This bracket is removed by 
removing the screws holding redheaded hold-down 
screws in place and the four screws fastening the Cl 
bracket in place. 


6-99. REPAIR. 


6-100. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedures, 


6-101. ALIGNMENT. 


6-102. To align the low-voltage power supply module, 
proceed as shown in the following paragraphs. The 
alignment instructions adjust the transient blanker 
and the 18-volt regulator. Figure 6-13 shows the 
location of the controls. 


6-103. To adjust the transient blanker, proceed as 
follows: 
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NOTE 


This adjustment is necessary only if CR1 in 
the blanker circuit has been replaced. 


a. Remove the module and module extender from 
the chassis. Place module on extender, but do not 
connect extender to chassis. 

b. Connect variable d-c voltage source to blanker 
input TP4 on module extender. Set variable d-c supply 
for 32 +0.5 volts at TP4. 

ce. Connect d-c vtvm to 27-volt d-c blanker output 
pin 5. 

d. Turn control R5 fully counterclockwise; then adjust 
control R5 until d-c vtvm indicates 0 volt. 

e. Check setting of resistor R5 by reducing blanker 
input voltage to 25 volts dc, then increasing it slowly 
until the blanker output returns to 0 volt de. Blanker 
input at this point should be 32 +0.5 volts dc. 


6-104. To adjust the 18-volt regulator, proceed as 
follows: 

a. Connect ground lead of 678Z-1 toRT-648/ARC-94 
chassis. Connect test point Al0 of frequency divider 
module Al to corresponding jack on 6782-1, and 
place FUNCTION SELECTOR switch to +18V position. 
b. Adjust control R15 until the meter on the 678Z-1 
is nulled as closely as possible when the X10 METER 
SENSITIVITY switch on the box is pressed and 
released several times. 


6-105. PREPARATION FOR USE. 


6-106. Install the repaired low-voltage power supply 
module into Radio Receiver-Transmitter RT-648/ 
ARC-94 and connect to the bench test setup. Perform 
the system performance check given in paragraph 5-27, 
If the results of these tests are satisfactory, remove 
the component from the bench test, disconnect all 
test equipment, and replace the component covers. 
The RT-648/ARC-94 is ready for use. 


TABLE XL. LOW-VOLTAGE POWER SUPPLY MODULE A5, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE 


Transient blanker Transistor Q1 or @2 
operating faulty. 
improperly. 


Transistor Q3, Q4, 
or Q5 faulty. 


Short in 18-volt 


18-volt regulator 
inoperative. 


If voltage at test point &) 
check Q3, Q4, or Q5. 


REMEDY 


If 27 volts is 3) does at P1-9 and 18-volt output 


does not go to zero when test 


at test point 
point © is grounded, replace Q2. 


is other than 18 voits, 


is 0, remove module 


If voltage at test point 
output. to determine if short is on 18-volt line. Check 
for short from J9-1 to ground. If zero resistance 
< is noted, remove modules until shorted module is 
« ; isolated. Repair shorted module. 


Diode CR3. 


Replace diode CR8. Check other 130-volt rectifier 
output. components for shorted conditions. 


No 130-voilt 
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TABLE XLI 
LOW-VOLTAGE POWER SUPPLY MODULE AS5, 
LIST OF TEST POINTS 


DESIGNATION LOCATION 


J2 


Jl 


J3 


© ©O© 


Figure 6-13. Low-Voltage Power Supply 
Module A5, Location of Test Points 


TABLE XLII, LOW-VOLTAGE POWER SUPPLY MODULE A5, TEST POINT 
VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE 
(volts) 


General Notes: 
. Resistance (+) indicates positive ohmmeter lead grounded. 
. Resistance (-) indicates negative ohmmeter lead grounded. 
. Resistance measurements made with Triplett Model 630A Multimeter. 
. Voltage measurements made with TS-520/U. 


. Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain “ 
control is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units. 
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ELECTRONIC CONTROL 
AMPLIFIER MODULE 
MAINTENANCE 


ELECTRONIC CONTROL AMPLIFIER MODULE 
Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-111 
TROUBLE SHOOTING 6-113 
REMOVAL 6-115 
REPAIR 6-117 
PREPARATION FOR USE 6-119 


Figure 6-14, Electronic Control Amplifier Module A6, Maintenance Marker 
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6-107. ELECTRONIC CONTROL AMPLIFIER 
MODULE Aé. 

6-108. Testing and trouble-shooting procedures of this 
module are performed with the electronic control 
amplifier module, A6, mounted on module extender 
548-3453-004 (5, figure 2-8) which has been connected 
in place in the chassis of Radio Receiver-Transmitter 
RT-648/ARC-94, Connect the RT-648/ARC-94 to the 
bench test setup as shown in figure 5-2. 


6-109. Table XLIV lists the test points used for 
maintenance and the location of test points within 
module A6. The actual location of test points is 
shown in figure 6-15. 


6-110. To determine which stage or stages are de- 
fective before beginning trouble-isolation procedures, 
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first perform the minimum performance test. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting pro- 
cedures. Figure 7-7 is a schematic diagram of 
electronic control amplifier A6. Table XLVI shows 
typical test point voltage and resistance values. 


6-111. MINIMUM PERFORMANCE STANDARDS, 


6-112. The minimum performance test of table XLII 
provides indications by which maintenance personnel 
may determine that a repaired module meets the 
minimum standards of performance. The minimum 
performance standards check the gain of the ampli- 
fier. If the module does not check out, perform the 
trouble-shooting procedures for this module as 
directed in paragraph 6-113. 


TABLE XLII. ELECTRONIC CONTROL AMPLIFIER MODULE A6, MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Electronic control 
amplifier module 
extender 


Electronic control 
amplifier module 


Input voltage 


Output voltage 


Connect the electronic control amplifier to 
the electronic control amplifier module 
extender and place in an RT-648/ARC-94 
known to be in good operating condition. 
Connect to bench test setup. 


Connect d-c vtvm to test point TP9 on 
module extender and key the 
RT-648/ARC-94. 


Manually move the power amplifier module 
roller coil gear slightly in one direction, 
and observe that indication on d-c vtvm is 
between 0 and 0.5 volt for slight gear rota- 
tion. The d-c indication is proportional to 
the amount of gear rotation. * 


Duplicate the test connections as described 
above. 


Connect an.a-c vtvm between test points 
and . Key the RT-648/ARC-94. 
Rotate power amplifier roller coil gear 
slightly in either direction to obtain a d-c 
vtvm indication of 0.2 volt at TP9 on the 


module extend an nd) c voltage between 
test points and 


should be be- 
tween 18 and 9 at © 


Carefully release the power amplifier coil 
gear and unkey the RT-648/ARC-94, 


*Move power amplifier roller coil gear slightly in the opposite direction from which it was moved originally, 
and observe that the indication on d-c vtvm is approximately the same magnitude as that observed original- 
ly but of opposite polarity. 
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6-113. TROUBLE SHOOTING. 


6-114. If trouble has been traced to the electronic 
control amplifier module, inspect the terminal board 
for evidence of burning or shorts. Check etched 
circuit boards for cracks or other imperfections which 
could result in a module malfunction. Ifvisual checks 
fail to isolate the trouble, connect the electronic con- 
trol amplifier module to the module extender and 
connect to the RT-648/ARC-94. Trouble may then 
be isolated to an individual circuit by use of test 
points and by use of table XLV. Before starting to 
trouble-shoot, check that 25 volts de is present at 
TP3 on module extender, check that 6.3 volts ac is 
present between test point TP7 and ground. 


6-115. REMOVAL. 


6-116. Access to detail parts is accomplished by re- 
moval of the module cover. The cover is removed 
by pulling the cover from the module frame. Access 
to the output transistor terminals is accomplished by 
removal of the etched circuit board from the module 
frame. To replace the output transistors, it is 
necessary to remove the transistor air duct and the 
etched circuit board, 


6-117. REPAIR. 


6-118. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure. When replacing transistors with- 
in the module air duct, care should be shown to re- 
place the insulator between the transistor body and 
the module frame. 


6-119. PREPARATION FOR USE. 


6-120. Install the repaired electronic control ampli- 
fier module into Radio Receiver-Transmitter RT-648/ 
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ARC-94 and connect to the bench test setup. Perform 
the system performance checks given in paragraph 
0-27. If the results of these tests are satisfactory, 
remove the component from the benchtest, disconnect 
all test equipment, and replace the component covers. 
The RT-648/ARC -94 is ready for use. 


TABLE XLIV 
ELECTRONIC CONTROL AMPLIFIER MODULE A6, 
LIST OF TEST POINTS 


DESIGNATION 


LOCATION 


Connector plug terminals 4 and 9 


Connector plug terminals 1 and 7 


Connector plug terminal 3 


Connector plug terminals 2 and 6 


Jl 


J2 


J3 


@@@OoO @o® © © 


TABLE XLV. ELECTRONIC CONTROL AMPLIFIER MODULE A6, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


No d-c input voltage 
amplifier module All. 


No output measured 
at test point F4, 


No output measured 
at test point F5, Q4. 


Phase discriminator in power 


Chopper or transistor Q1. 


Transistor stage Q2, Q3, or 


Check phase discriminator with voltage and 
resistance checks. Replace faulty detail 
parts. 


Check for 400-cps voltage at the base of Q1. 
If voltage is present, replace Q1. If no 
voltage is present, replace chopper Gl. 


Isolate faulty stage through the use of 400- 
cps voltage checks at the bases of Q2, Q3, 
or Q4. Replace defective detail part. 
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Figure 6-15. Electronic Control Amplifier Module A6, Location of Test Points 


TABLE XLVI. ELECTRONIC CONTROL AMPLIFIER MODULE A6, 
TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE (volts) RESISTANCE (ohms) 
TEST POINT JACK 


Resistance (+) indicates positive ohmmeter lead grounded. 
Resistance (-) indicates negative ohmmeter lead grounded. 


Resistance measurements made with Triplett Model 630A Multimeter. 


Voltage measurements made with TS-520/U. 


Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive 
and AM modes. Gain control is fully clockwise with no r-f input. 


Values given are approximate and may vary in some units. 
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THREE-PHASE HIGH-VOLTAGE 
POWER SUPPLY MODULE 
MAINTENANCE 


THREE-PHASE HIGH-VOLTAGE POWER SUPPLY MODULE 


Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-124 
TROUBLE SHOOTING 6-126 
REMOVAL 6-128 
REPAIR 6-130 
PREPARATION FOR USE 6-132 


Figure 6-16. Three-Phase High-Voltage Power Supply Module A7, Maintenance Marker 
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Section VI 
Paragraphs 6-121 to 6-133 


6-121. THREE-PHASE HIGH-VOLTAGE POWER 
SUPPLY MODULE A7. 


6-122. Initial testing of the three-phase high-voltage 
power supply module, A7, is done with the module 
installed in an RT-648/ARC-94 known to be in good 
operating condition. The RT-648/ARC-94 is then 
connected to the bench test setup as shown in figure 
5-2. 


6-123. To determine if the module is defective before 
beginning trouble-isolation procedures, first perform 
the minimum performance test. If the module does 
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not meet the minimum performance standards, pro- 
ceed with the trouble-shooting procedures. 


6-124. MINIMUM PERFORMANCE STANDARDS, 


6-125. The minimum performance test of table XLVI 
provides indications by which maintenance personnel 
may determine that’a repaired module meets the 
minimum standards of performance. The minimum 
performance standards check the high-voltage output 
of the module. As the low-voltage and high-voltage 
outputs of the high-voltage power supply are in series, 
checking the high-voltage output is a check on both 
voltage outputs. 


TABLE XLVII. THREE-PHASE HIGH~VOLTAGE POWER SUPPLY MODULE A7, 
MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION 


TO CHECK 


TEST CONDITIONS AND STANDARDS 


Front panel meter | RT-648/ARC-94 chassis }| High voltage output | Connect the three-phase high-voltage 


6-126. TROUBLE SHOOTING. 


6-127. If trouble has been traced to the three-phase 
high-voltage power supply module, inspect the ter- 
minal board components for evidence of burning or 


shorts. Inspect the transformer for evidence of over- 


heating indicating overloading or shorted windings. 
Inspect the contactors for evidence of burned or 
pitted contacts which could result incontactor failure. 
If visual checks fail to isolate the trouble, proceed 
with the trouble-shooting checks of table XLVIII. 
Figure 7-8 is a schematic diagram of the three-phase 
high-voltage power supply module. 


6-128. REMOVAL. 


6-129. Access to detail parts is accomplished by 
removal of the module cover and removal of certain 
mounting brackets. The cover is removed by pulling 
the cover from the module frame. Access to the 
high-voltage rectifiers is accomplished by removing 
the six screws which hold the three boards to the 
module frame. The three boards may then be re- 
moved to the limit of the interconnecting cable by 
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power supply module in place in an 
RT-648/ARC-94 known to be in good 
operating condition. Connect to bench 
test setup. 


Set meter selector switch on RT-648/ 
ARC -94 front panel to 1500V position. | 


Key RT-648/ARC-94 by operating 
KEY switch on 678P-1. The meter 
should indicate in the red area. 


Sliding the boards upward until clear of the module. 
Access to the plate contactor, step start relay, and 
the overload relay is accomplished by removal of 
the cover containing these detail parts. The remain- 
ing detail parts are accessible by removal of the 
eleven screws holding the relay bracket to the module 
frame and the consequent removal of the relay bracket. 


6-130. REPAIR. 


6-131. After making detail part replacement as re- 
quired, reassemble the module by reversing the re- 
moval procedure, 


6-132. PREPARATION FOR USE. 


6-133. Install the repaired three-phase high-voltage 
power supply module into Radio Receiver-Transmitter 
RT-648/ARC-94 and connect to the bench test setup. 
Perform the system performance checks given in 
paragraph 5-27 for the AN/ARC-94. If the results 
of these tests are satisfactory, remove the component 
from the bench test, disconnect all test equipment, 
and replace the component covers. The RT-648/ 
ARC-94 is ready for use. 


a | 
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TABLE XLVIIl. THREE-PHASE HIGH-VOLTAGE POWER SUPPLY MODULE A717, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


No +400-volt d-c Diodes CR9 through CRi2, CR21 Measure forward and back resist- 
output through CR24, and CR33 through ance of diodes. The forward 
CR36. resistance should be much lower 
than the back resistance. Isolate 
and replace faulty detail part. 


+400 volts d-c Resistors Rll, R14, and R15. Check for burned out resistors. 
available, but no Isolate and replace faulty detail 
+260 volts d-c. part. 


+400 and +260 Plate contactor K1 or overload Check the relays and diodes for 
volts available, relay K3. Diodes CR1 through proper operation. Isolate and 
but no +1500 CR8, CR13 through CR20, and replace faulty detail part. 

volts d-c. CR25 through CR32. 


No 27 volts a-c. Transformer T2. Check T2 for proper operation. 
Replace if found defective. 
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AM/AUDIO AMPLIFIER MODULE 


MAINTENANCE 


AM/AUDIO AMPLIFIER MODULE 
Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-138 
TROUBLE SHOOTING 6-140 
REMOVAL 6-142 
REPAIR 6-144 
ALIGNMENT 6-146 
PREPARATION FOR USE 6-151 


Figure 6-17. AM/Audio Amplifier Module A9, Maintenance Marker 
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Section VI 
Paragraphs 6-134 to 6-139 


6-134. AM/AUDIO AMPLIFIER MODULE A9. 


6-135. Testing and trouble-shooting procedures of 
this module are performed with the AM/audio ampli- 
fier module, A9, mounted on module extender 
548-3461-004 (item 10, figure 2-8) which has been 
connected in place in the chassis of Radio Receiver- 
Transmitter RT-648/ARC-94. Connect the RT-648/ 
ARC-94 to the bench test setup as shown in figure 
5-2. 


6-136. Figure 6-18 lists the test points used for 
maintenance and shows the actual location of these 
test points within module AQ. 
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6-137. To determine which stage or stages are de- 
fective before beginning trouble-isolation procedures, 
first perform the minimum performance test. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting proce- 
dures. Figure 7-9 is a schematic diagram of AM/ 
audio amplifier module A9. Table LI shows typical 
test point voltage and resistance values. 


6-138. MINIMUM PERFORMANCE STANDARDS, 
6-139. The minimum performance test of table XLIX 


provides indications by which maintenance personnel 
may determine that a repaired module meets the 


TABLE XLIX. AM/AUDIO AMPLIFIER MODULE A9, MINIMUM PERFORMANCE STANDARDS 
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TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


AM/audio amplifier Audio gain 
module 


Connect the AM/audio amplifier module to the 
AM/audio amplifier module extender and place 
in an RT-648/ARC~94 known to be in good 
operating condition. Connect to bench test 
setup. 


Connect audio oscillator through dummy micro-| 
phone* in 678Z-1 to MIKE jack on 678P-1 and 
adjust oscillator for 1000-cps output. Place 

the C-3940/ARC-94 mode selector in AM posi- | 
tion. Remove coaxial jumper from test point | 


w (figure 5-1). 


Connect a-c vtvm to test point @) on AM/ 
audio amplifier module A9. Place 300 Q 
AUDIO LOAD switch 678P-1 in IN position. 


Place AUDIO gain control R10 in front panel 
of the RT-648/ARC-94 fully clockwise. 
Connect probe of a second a-c vtvm to TEST 
POINT jack on 678Z-1. Key the RT-648/ 
ARC -94 by operating KEY switch on 678P-1. 


Adjust audio oscillator output until the second 
a-c vtvm indicates 0.25 volt. Output indi- 
cated on the first a-c vtvm should exceed 4 
volts ac. Record indication in table LI. 


Connect the audio oscillator to 600 2 BAL 
AUDIO IN jack on 678P-1. Adjust audio oscil- 
lator for 1000 eps. The audio oscillator must 
be connected properly for a balanced 600- 
ohm output. 


Key the RT-648/ARC-94 by operating KEY 
switch on 678P-1. Adjust the audio oscillator 
output until the a-c vtvm on the 678Z-1 test 
point jack indicates 0.78 volt ac. The output 
indicated by the a-c vtvm on test point © 
should exceed 4 volts ac. Record in table 


LIT. 


, 
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TABLE XLIX. AM/AUDIO AMPLIFIER MODULE A9, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


HEADSET 
jack 


Radio Set Test 
Harness 678P-1 


AM/audio amplifier 
module 


I-f selectivity 


Duplicate the test connections as described 
above. 


Remove coaxial jumper from RT-648/ARC-94 
test point . Place mode selector of 
C-3940/ARC-94 in AM position. 


Connect signal generator to RT-648/ARC-94 
test point 2% (figure 5-1) through 6-db pad. 
Adjust signal generator for 500 kc, 30 per- 
cent modulated with 1000 cps. 


Connect a-c vtvm to the HEADSET jack on 
678P-1. Place the 3002 AUDIO LOAD 
switch on the 678P-1 to IN position. 


Adjust signal generator output for 5 volts as 
indicated on a-c vtvm. The signal generator 
output should not be less than 100 uv or more 
than 200 uv. Record indication in table LI. 


Duplicate the test connections as described 
above. 


Remove coaxial jumper from RT-648/ARC-94 
test point ws. . Place mode selector of 
C-3940/ARC-94 in AM position. 


Connect signal generator to RT-648/ARC-94 
test point % (figure 5-1) through 6-db pad. 
Adjust signal generator for 200-uv output at 

500 kc, unmodulated. 


Connect a-c vtvm to HEADSET jack of the 
678P-1. Adjust signal generator output level 
until 5 volts audio output is observed at the 

HEADSET jack. Note signal generator output 
level. 


Increase signal generator output level 1000 
times (60 db up) and vary signal generator fre- 
quency below 500 kc until the reading of d-c 
vtvm is equal to that recorded above. The 
signal generator frequency must be equal to 
or greater than 493.4 kc. Record in table LII. 


Repeat setup procedure for no d-c vtvm 
movement. 


Increase signal generator output level 1000 
times (60 db up) and vary signal generator 
frequency above 500 kc until the reading of 
the d-c vtvm is equal to that obtained for no 

d-c vtvm meter movement. The signal genera- 
tor frequency must be equal to or less than 

506.6 kc. Record in table LII. 
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TABLE XLIX. AM/AUDIO AMPLIFIER MODULE A9, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


TP8 AM/audio amplifier Negative age Duplicate the test connections as described 

module output above. 

extender 
Remove coaxial jumper from RT-648/ARC-94 
test point ro . Place mode selector of 
C-3940/ARC~94 in AM position. 
Connect d-c vtvm to test point TP8 on module 
extender. 
Connect signal generator to RT-648/ARC-94 
test point a through 6-db pad. Adjust 
signal generator for 200-uv output at 500 kc, 
30 percent modulated with 1000 cps. 
Age output, indicated on d-c vtvm, should 
not be less than -8-volt d-c output. Record 
in table LIT. 


HEADSET Radio Set Test Audio response Duplicate the test connections as described 
jack Harness 678P-1 check above. 
Remove the coaxial jumper from RT-648/ 
ARC -94 test point rot . Place mode 
selector of C-3940/ARC-94 in AM position. 
Connect signal generator to RT-648/ARC-94 
test point ros through 6-db pad. Connect 
audio oscillator to the external modulation 
jacks of signal generator. Adjust signal genera- 
tor for 500 kc. Adjust oscillator for 1000 cps. 
; Adjust oscillator output until signal generator 
indicates 30 percent modulation. 
Connect a-c vtvm to HEADSET jack on 678P-1. 
Place the 300 () AUDIO LOAD switch on the 
678P-1 to the IN position. 
Adjust signal generator output level until a-c 
vivm indicates 4 volts. This is the 0-db ref- 
erence point. 
Adjust signal generator frequency from 300 to 
3000 cps, the maximum variation from the 0- 
db level shall not be more than 5 db. Record 
in table LI. 


TP12 AM/audio amplifier Selcal output Duplicate the test connections as described 
module extender above. 
Remove coaxial jumper from RT-648/ARC-94 
test point 5 . Place mode selector of 
C-3940/ARC-94 in AM position. 
Connect a-c vtvm to test point TP12 on the 
module extender. 
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TABLE XLIX. AM/AUDIO AMPLIFIER MODULE A9, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


: Se] 
HEADSET Radio Set Test Hum and noise 
jack Harness 678P-1 
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Connect signal generator to RT-648/ARC-94 
test point ts, through 6-db pad. Connect 
audio oscillator to external modulation jacks 
of signal generator. Adjust signal generator 
for 500-ke output. Adjust oscillator for 1000 
cps and for 30-percent modulation of the sig- 
nal generator. Set signal generator output 
for 500 uv. 


The a-c output indicated on the vtvm should be 
more than 0.1 volt. Record in table Lil, 


Set audio oscillator frequency to 300 cps. The 
output at TP12 should be more than 0.1 volt. 
Record in table LILI. 


Set audio oscillator frequency to 3000 cps. 
The output at TP12 should be more than 0.1 
volt. Record in table LIL. 


Duplicate the test. connections as described 
above. 


Remove, coaxial jumper from RT-648/ARC-94 
test point rN . Place mode selector of . 
C-3940/ARC-94 in AM position. 


Connect signal generator to RT-648/ARC-94 
test point i through 6-db pad. Set signal 
generator to 500 kc, 30 percent modulated 
with 1000 cps. 


Connect a-c vtvm to HEADSET jack on the 
678P-1. Adjust signal generator output level 
until a-c vtvm reads 6 volts. This is the 0- 
db reference point. 


Remove modulation and determine that db 
difference as indicated on a-c vtvm is not 
less than 27 db down. Record in table LIT. 


Duplicate the test connections as described 
above. 


AM/audio amplifier 
module 


Audio distortion 


Remove coaxial jumper from RT-648/ARC-94 
test point PCN . Place mode selector of 
C-3940/ARC-94 in AM position. 


Connect audio oscillator through the dummy 
microphone* in the 678Z-1 to the MIKE jack 
on 678P-1. Set oscillator to 1000 cps. 


Connect oscilloscope to test point @) on the 
AM/audio amplifier module. 


Monitor the audio at TEST POINT jack J3 of 
the 678Z-1 with a~c vtvm. Key the RT-648/ 
ARC-94, and adjust the audio oscillator out- 
put for 0.25 volt at TEST POINT jack J3 of 

the 678Z-1. 
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TABLE XLIX. AM/AUDIO AMPLIFIER MODULE A9, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK _ TEST CONDITIONS AND STANDARDS 


Observe the waveform on the oscilloscope. 
The waveform should resemble that of figure 


*To make use of the dummy microphone in 678Z-1, connect the audio oscillator to either AUDIO IN jack 
located on the front panel of the 678Z-1. The dummy microphone output is obtained from the AUDIO 
OUT connector on the 678Z-1. 


Jack J3, input to audio amplifier Q1 


Jack J4, audio output to balanced modulator of i-f 
translator module A3 


Jack J1, age fed back to i-f amplifiers Q3 and Q4 


Jack J2, detector audio output 


Jack J6, unswitched audio output to RT-648/ARC-94 


Figure 6-18. AM/Audio Amplifier Module AQ, List and Location of Test Points 


— 
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minimum standards of performance. The procedures 
in table XLIX check audio gain, i-f gain, i-f selec- 
tivity, negative age output, audio response, Selcal 
output, hum and noise, and audio distortion. If the 
module does not check out, perform the trouble- 
shooting procedures for this module as directed in 
paragraph 6-140. Table LII is a sample test data 
sheet for recording indications from the minimum 
performance standards tests. 


6-140. TROUBLE SHOOTING. 


6-141. If trouble has been traced to the AM/audio 
amplifier module, inspect the terminal boards for 
evidence of burning or shorts. Check etched circuit 
boards for cracks or other imperfections which could 
result in a module malfunction. If visual checks fail 
to isolate the trouble, connect the AM/audio amplifier 
module to the module extender and connect to the 
RT-648/ARC-94, Trouble may then be isolated to an 
individual circuit by use of test points and by use of 
table L. Before starting to trouble-shoot, check for 
+18 volts de at test point TP5 on module extender 
and for +26 volts dc at test point TP6 on the module 
extender. 


6-142. REMOVAL. 


6-143. Access to detail parts is accomplished by 
removal of the module cover and removal of the two 
outer etched circuit boards. These boards can be 
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Figure 6-19. Audio Amplifier 
Distortion Measurement 


extended to the limit of their interconnecting cables 
by the removal of the two screws holding each circuit 
board in place and by removing the two upper screws 
and the self-locking nuts. When removing the small 
etched circuit board, care should be exercised not 
to bend the fixed transistor wires excessively. 


6-144. REPAIR. 


6-145, After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure. 


TABLE L. AM/AUDIO AMPLIFIER MODULE A9, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


Improper audio gain. 


ciated detail part. If ; 


put is at test point 


transformer Tl. If there 
audio output at test point 


check transistor Q8. 


No i-f output. 
T2. 


Low i-f output. 


Transistor Q1 or Q2, or asso- 
udio out- 
check 


on 
Coils L2, L3 or transformer 


Transistors Q3, Q4, Q5, Q6, or 
associated detail part. 


Isolate and replace defective detail part. 


Isolate and replace defective detail part. 


Isolate and replace defective detail part. 


Poor selectivity. Filter FL1. Replace mechanical filter. 


Improper age output. 


Transformer T3, diodes CR5, 


Isolate and replace defective detail part. 


CR6; transistor Q7, or ther- 


mistor RT1. 


Improper Selcal output. 
circuitry. 


Transistor Q9 or its associated 


Isolate and replace defective detail part. 
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TABLE LI, AM/AUDIO AMPLIFIER MODULE A9, TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE (volts) 
TEST POINT | JACK 


DC 
13.0 Ohmmeter (~) reading taken with meter 
75 


on X10K scale. 


J3 
J4 
Jl 
J2 

6 


Ohmmeter (+) and (-) readings taken 
with meter on X100 scale. 


Ohmmeter (-) reading taken with meter 

on X100 scale. : a 
J Ohmmeter (+) reading infinity. Ohm- 

meter (-) reading taken with meter on 

X10K scale. 


General Notes: 
Resistance (+) indicates positive ohmmeter lead grounded. 7 
Resistance (-) indicates negative ohmmeter lead grounded. or 
Resistance measurements made with Triplett Model 630A Multimeter. 
. Voltage measurements made with TS-520/U. 


Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain control 
is fully clockwise with no r-f input. 


Values given are approximate and may vary in some units. 


6-146. ALIGNMENT. ARC-94, Adjust the audio oscillator output until a-c 4 
vtvm on TEST POINT jack indicates 0.25 volt. Turn 

6-147. To align the AM/audio amplifier module, pro- SIDE TONE control R9 on the front panel of the 

ceed as shown in the following paragraphs. Thealign- RT -648/ARC-94 fully clockwise. 

ment instructions adjust the audio gain, a tune-tone e. Adjust potentiometer R6 for 12-volt audio output 

adjustment, and an i-f gain adjustment. Figure 6-18 as indicated on a-c vtvm on test pointI1. Connect the : 

shows the location of adjustment points. audio oscillator to the 6002 BAL AUDIO IN jack on 
678P-1. Set the oscillator for 1000 cps, balanced 

6-148. To make the audio gain adjustment, proceed output. 

as follows: f. Key the RT-648/ARC-94 and adjust the audio oscil- 

a. Set the mode selector of the C-3940/ARC-94 in lator for 0.78-volt output. Adjust potentiometer R5 for 

AM position, 12-volt audio output as indicated on the a-c vtvm on 

b. Connect the audio oscillator through the dummy test point I1. 

microphone in the 678Z-1 to the MIKE jack on the 

678P-1. Set oscillator to 1000 cps. 6-149. The tune-tone level is dependent upon the value 

c. Connect a-c vtvm to TEST POINT jack J3 on the of resistor R57. Resistor R57 has been selected at 

678Z-1. . the factory for approximately 1-mw tune-tone output 

d. Connect a second a-c vtvm to test point I1 on the during tuning. The tune-tone level may be varied by 

AM/audio amplifier module. Key the RT-648/ changing the value of resistor R57. 
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6-150. To make the i-f gain adjustments, proceed as 
follows: 

a, Remove the coaxial jumper from the RT-648/ 
ARC-94 test point 53. 

b. Set the mode selector of the C-3940/ARC-94 in 
AM position. 

c. Connect signal generator to C-3940/ARC-94 test 
point 53 through the 6-db pad. Set generator to 500 
ke, 30 percent modulated with 1000 cps. 

d. Connect a-c vtvm to the HEADSET jack on 678P-1. 
Adjust signal generator output level until the a-c vtvm 
indicates 5 volts. 

e. Adjust C18, C19, L2, L3, and T2 for maximum 
audio output as indicated on a-c vtvm. 
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f. Increase the signal generator output level to 300 
uv. 

g. Adjust transformer T3 for minimum audio output 
as indicated on a-c vtvm. 


6-151. PREPARATION FOR USE. 


6-152. Install the repaired AM/audio amplifier module 
into Radio Receiver-Transmitter RT-648/ARC-94 and 
connect to the bench test setup. Perform the system 
performance checks given in paragraph 5-27. If the 
results of these tests are satisfactory, remove the 
component from the bench test, disconnect all test 
equipment, and replace the component covers. The 
RT-648/ARC-94 is ready for use. 


TABLE LI. AM/AUDIO AMPLIFIER MODULE A9, SAMPLE DATA SHEET 


QUANTITY BEING 


FUNCTION | TEST POINT MEASURED 


@ 


Audio gain | HEADSET jack | Audio output voltage 
(678P~1) (0.25 volt, unbalanced 
input) 


Audio output voltage 
(0.78 volt, balanced 
input) 


Signal generator out- 
put (5-volt audio 
output) 


Lower 60-db frequency 


selectivity (AM) 


Upper 60-db frequency 
(AM) 


Age char- 
acteristic 


Negative TP8 (module 
agcoutput | extender) 


Age output voltage 
(200-uv input) 


Agc output voltage 
(2000-uv input) 


Age output voltage 
(20,000-uv input) 


REMOTE 
CONTROL EYED (X) DATA| LIMITS 
UNIT SETTING 


Not less than 
4 volts ac. 


Not less than 
4 volts ac. 


AM, any 
frequency 


Not less than 
100 uv. Not 
more than 
200 uv. 


Not less than 
493.4 ke. 


Not more 
than 506.6 
ke. 


AM, any 
frequency 


Not less than 
-~8 volts dc. 


Not less than 
-8 volts de. 


Not less than 
~8 volts de. 
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TABLE Lil. AM/AUDIO AMPLIFIER MODULE A9, SAMPLE DATA SHEET (Cont) 


REMOTE 
FUNCTION| TEST Pont | QUANTIEN BEING CONTROL re Oe DATA| LIMITS 
UNIT SETTING 
Negative Same Age output voltage Not less than ns 
age output (200,000-uv input) -8 volts de. 
(Cont) 


Audio HEADSET jack | Audio response between Not more 
response (678P-1) 300 and 3000 cps than 5 db 
down, 


Selcal TP12 (module | Selcal output voltage Not less than 
output extender) (500-uv, 1000-cps input) 0.1 volt. 


Same Selcal output voltage Not’ less than 
(500-uv, 300-cps input) 0.1 volt. 
Same Selcal output voltage Not less than 
(50-uv, 3000-cps input) 0.1 volt. 
Hum and HEADSET jack | Db down from reference Not less than cee 
noise (678P-1) 27 db down. Be 
Audio Same Audio output waveform 
distortion (0.25-volt input) 
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Section VI 


( MEGACYCLE-FREQUENCY 
STABILIZER MODULE 
( MAINTENANCE 


* 
Paragraph Number 
MEGACYC LE-FREQUENCY STABILIZER MODULE 
« Collins Part Number Collins Part Number 
544-9289-005 528-0329-005 
MINIMUM PERFORMANCE STANDARDS 6-157 6-167E 
; TROUBLE SHOOTING 6-159 6-167G 
REMOVAL 6-162 6-1673 
REPAIR 6-164 6-167L 


PREPARATION FOR USE 6-166 


Figure 6-20. Megacycle-Frequency Stabilizer Module A10, Maintenance Marker 
Revised 15 July 1964 


6-167N 
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Paragraphs 6-153 to 6-158 


6-153. MEGACYCLE-FREQUENCY STABILIZER 
MODULE A110. (Collins P/N: 544-9289-005). 


6-154. Testing and trouble-shooting procedures of this 
module are performed with the megacycle-frequency 
stabilizer module, A10, mounted on module extender 
548-3501-004 (item 6, figure 2-8) which has been 
connected in place in the chassis of Radio Receiver- 
Transmitter RT-648/ARC-94. Connect the RT-648/ 
ARC -94 to bench test setup as shown in figure 5-2. 


6-155. Table LV lists the test points used for mainte- 
nance and the location of test points withinthe module. 
Figure 6-21 shows the actual location of the various 
test points within the module. Table LVI provides 
typical test point voltage and resistance 
measurements, 
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6-156. To determine which stage or stages are defec- 
tive before beginning trouble-isolation procedures, 
first perform the minimum performance tests. If 
the module does not meet the minimum performance 
standards, proceed with the trouble-shooting proce- 
dures. Figure 7-10 is a schematic diagram of 
megacycle-frequency stabilizer module A10. 


6-157. MINIMUM PERFORMANCE STANDARDS. 


6-158. The minimum performance test of table LIII 
provides indication by which maintenance personnel 
may determine that a repaired module meets the 
minimum standards of performance. If the module 
does not check out, perform the trouble-shooting 
procedures for this module as directed in paragraph 
6-159. 


TABLE LIT]. MEGACYCLE-FREQUENCY STABILIZER MODULE A110, 
MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Megacycle-frequency 


stabilizer module signal 


Megacycle-frequency 
stabilizer module 


R-f translator module 


oscillator 


frequencies. 
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8.5~ to 16-mc 


17.5-mc signal 


H-f oscillator and 
17.5-megacycle 


Place the megacycle-frequency stabilizer 
module in an RT-648/ARC-94 known to 
be in good operating condition. Connect 
to bench test setup. 


Set the mode selector of the C-3940/ 
ARC-94 to AM. Set the frequency se- 
lectors until the dial indicates 2.1 mc. 


and observe that a voltage indi- 
cation of 0.1 to 0.5 volt is present. 


@ a-c probe of vtvm to test point 


Duplicate the test connections as de- 
scribed above. 


Set the mode selector of the C-3940/ 
ARC-94 to AM. Set the frequency se- 
lectors until the dial indicates 2.1 mc. 


Cgnnect a-c probe of vtvm to test point 
and observe that a voltage indica- 
tion of 0.1 to 0.5 volt is present. 


Duplicate the test connections as de- 
scribed above. 


Set the mode selector of the C-3940/ 
ARC-94 to AM. Set the frequency 
selectors until the dial indicates 2.1 mc. 


Loosely couple a loop from calibrated 
test receiver antenna to Al2V10. Moni- 
tor the frequency given in the chart of 
table LIV. The frequency shall remain 
at 17.5 me. 


Loosely couple a loop from calibrated 
receiver antenna to Al2V11. The fre- 
quencies shall be the same as those 
given in the chart of table LIV for each 
of the operating frequencies. 
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TABLE LIV. OPERATING FREQUENCIES VS OSCILLATOR FREQUENCIES FOR OSCILLATOR CHECK 


OPERATING FREQUENCY H-F OSCILLATOR FREQUENCY 17.5-MC OSCILLATOR FREQUENCY 
(mc) (mc) (mc) 


OROIOTORS, 


v3 J4 U2 J6 J5 Jl 


Fa 
¢ 
Figure 6-21. Megacycle-Frequency Stabilizer Module A10, 
{ Location of Test Points 
6-159. TROUBLE SHOOTING. breaks or other imperfections may be present. If 
; ; visual checks fail to isolate the cause oftrouble, con- 
« 6-160. Remove the module cover and visually inspect nect the megacycle-frequency stabilizer moduletothe 
: the disconnected module for evidence of malfunction, module extender and connect both units tothe RT -648/ 
Look for shorts, discoloration due to burning, and ARC-94, Perform the trouble-shooting procedures in 
pay particular attention to the etched boards where paragraph 6-161 to isolate the defective stage. 
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TABLE LV 
MEGACYCLE-FREQUENCY STABILIZER 
MODULE A10, LIST OF TEST POINTS 


DESIGNATION LOCATION 


@®@@O@OOOOO 


If transistors are found to be faulty (with the 
exception of Q4 and Q5), do not attempt to 
replace. Replacement will result in non- 
temperature compensated, inaccurate assem- 
blies. Send faulty assemblies to overhaul 
stations for repair. 


6-161. MODULE TROUBLE ISOLATION 
PROCEDURES. 

a. Check voltage at test point J3 with d-c vtvm, 
and observe that the voltage is +18 volts dc. 

b. Set frequency of C-3940/ARC-94 to any fre- 
quency between 2 and 6 mc. Connect oscilloscope 
to test point J andthento test point J8. The module 
should not be recycling. If the module is recycling, 
a saw-tooth voltage waveform shown in I, figure 
6-22, will be observed in the oscilloscope, and the 
a-c voltage at test point J or J8 will be greater than 
0.1 volt ac. If the module is not functioning properly, 
perform the following procedures. 

c. Disconnect the coaxial jumpers from Al and A2 
on the module extender. 

d. Check the a-c voltage at test point J4 with a-c 
vtvm. Voltage should be 1.1 +0.1 volts. If this read- 
ing is not correct, see trouble-shooting procedures 
for r-f oscillator module A2. 

e. Connect d-c vtvm to test point J, and observe that 
voltage indication is 5 to 10 volts de. The voltage 
should preferably be 8-10 volts d-c with less than 0.1 
volt ac. 

f. Connect d-c vtvm to test point J8 and observe that 
voltage indication is 5 to 10 volts dc. The voltage 
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should preferably be 7-9 volts dc with less than 0.1 
volt ac. 


NOTE 


If more than 0.1 volt ac is measured at J 
or J8, the circuit is recycling due to a high 
spectrum generator setting. Refer to para- 
graph 6-161, steps q through u, for spectrum 
generator adjustment procedures. 


g. If the voltage at test point J is low and the voltage 
at test point J8 is proper, check waveforms shown in 
F, G, and H, figure 6-22. Perform standard trouble- 
shooting procedures on transistor stages Q3 and Q4 
if waveforms are not correct. If waveforms are 
correct, it will be necessary to perform procedure 
listed in steps g through u to correct low-voltage 
reading. 

h. If d-c voltage at test point J8 is low and d-c 
voltage at test point J is proper, check waveforms 
shown in F, G, and H, figure 6-22. Perform standard 
trouble-shooting procedures on transistor stages Q3 
and Q4. If waveforms are proper, perform procedure 
listed in steps q through u in order to correct the 
low-voltage reading. 

i. If d-c voltages at both test points J and J8 are low 
or a-c voltages are high, adjust resistor R7 until volt- 
ages at both test points are proper. 


NOTE 


Resistor R7 may be adjusted by inserting a 
screwdriver through the slot in the spectrum 
generator shield. 


j. Reconnect coaxial jumper to Al and A2 on the 
module extender. Set C-3940/ARC-94 to 13.000 me. 
k. Short test point J4 to ground. 

1. Connect oscilloscope to the base of transistor Q3 
on amplifier subassembly Al, and observe that peak- 
to-peak r-f voltage is between 0.5 and 0.8 volt. If 
the voltage is not correct, select values of A1C3. 
Capacitor A1C3 may be any standard value from 47 
pf to 220 pf. 

m. Repeat step 1 for amplifier subassembly A2. 
n. If either of these subassemblies are bad, and 
changing the value of A1C3 or A2C3 does not correct 
the condition, check transistors Q1 and Q2 and their 
circuit components. 

o. Remove the short from test point J4. 

p. Remove coaxial jumper from Al and A2on module 
extender. Observe waveform shown in F, figure 6-22. 
If waveform is not proper, check waveforms E, D, 
C, B, and A, figure 6-22, to isolate trouble. 

q. To correct d-c control level voltages at either test 
point J or J8, set frequency of C-3940/ARC-94to any 
frequency between 2 and 6 mc. 
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r. Remove coaxial jumpers from Al and A2 on module NOTE 

extender. 

s. Adjust oscilloscope for 5 volts dc per centimeter. R7 may be adjusted by placing a screwdriver 
Connect the oscilloscope to the test point (J or J8) through the slot in the spectrum generator 
which corresponds to the channel which has 261-ohm shield and engaging R7. 


resistor for R7 (see figure 7-10, note 1). 


u. Select a resistor for the other channel to correct 
the d-c control level measured at J8 (Or J), and solder 
in place of existing resistor. 


NOTE 


One resistor, either A1R7 or A2R7, will have 
a value of 261 ohms. The other resistor will 
have a value of less than 261 ohms. 


NOTE 
t. Adjust resistor R7 in the spectrum generator (do After adjusting resistor R7 (in the spectrum 
not confuse it with fixed resistors AIR? and A2R7) generator) to correct the d-c control level 
until the d-c control level measured at test point J voltage of the channel containing 261 ohm 
(or J8) is the correct value (5 to 10 volts at J or J8). resistor for R7, observe the test point (J 


TABLE LVI. MEGACYCLE-FREQUENCY STABILIZER MODULE A10, 
TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 


VOLTAGE RESISTANCE (ohms) 
TEST POINT JACK 
18k Ohmmeter (~) reading taken on X1K scale. 
7.5k 


J Ji 6 to 9 
volts 

J1 J4 3volts 0.1 to 0.5 18k Ohmmeter (-) reading taken_on X1K scale. 
from volt D-c voltage on test point Gi) will be 6 
7 to to 9 volts when RT-648/ARC-94 is tuned 
28 me from 2 to 6 mc. 

J2 J5 6to9 |Ofrom 7 18k 7.5k Ohmmeter (~) reading taken_on X1K scale. 
volts Ime to 28 A-c voltage on test point @2) will be 0.1 

mec to 0.5 volt when RT-648/ARC -94 is tuned 
from 2 to 6 mec. . 


J3 J2 18 10k 
: volts 
J4 «db 1.0 to 1.2 Resistance readings infinity. 
voits 


J8 J3 18k 7.5k Ohmmeter (-) readings taken on X1K scale 
D-c voltage on test point will be 6 
to 9 volts when RT-648/ARC-94 is tuned 
from 2 to 6 mc. 


General Notes: 
Resistance (+) indicates positive ohmmeter lead grounded. 


Resistance (-) indicates negative ohmmeter lead grounded. 
Resistance measurements made with Triplett Model 630A Multimeter. 
. Voltage measurements made with TS-520/U. 


Measurements made with RT-648/ARC~-94 tuned to 7.3 mc, in receive and AM modes. Gain control 
is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units. 
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or J8) of the opposite channel with an oscil- 
loscope. If channel is recycling, a smaller 
value resistor will be required for R77. If 
channel is not recycling, a larger value 
resistor will be required to correct the d-c 
control level voltage to proper value. 


6-162. REMOVAL. 


6-163. Removal of the module cover gives access to 
the detail parts located on the etched circuit board 
subassemblies Al and A2. The spectrum generator 
circuit board is located inside the shield on the 
opposite side of the module. The shield is removed 
after the removal of the four shield hold-down screws. 
Each of the two etched circuit board subassemblies 
can be removed after the removal of the four nuts 
and washers. holding down each terminal board. The 
spectrum generator subassembly can be removed by 
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loosening and removing the four posts located in each 
corner of the circuit board. 


6-164, REPAIR. 


6-165. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal process. 


6-166. PREPARATION FOR USE. 


6-167. Install the repaired megacycle-frequency 
stabilizer module into Radio Receiver-Transmitter 
RT-648/ARC-94 and connect to the bench test setup. 
Perform the system performance checks given in 
paragraph 5-27. If the results of these tests are 
satisfactory, remove the component from the bench 
test, disconnect all test equipment, and replace the 
component covers. The RT-648/ARC-94 is ready 
for use. 


Sil, ° 


Figure 6-22. 
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Spt 


Squaring amplifier Q1 output, junction 


‘of R4-and €7;-0-5-usec/cm, 5.5 to 6.5 


volis peak-to-peak ac 


Pulse amplifier Q@2 input, junction of 
C7 and R5, 0.5 usec/cm, 1 to 1.5 volts 
peak-to-peak ac 


Spectrum generator Q3 input, junction 
of R6 and R7, 0.5 usec/cm, 7 to 10 
volts peak-to-peak ac 


Spectrum generator Q3 output, junction 
of L4 and CR1, 0.5 usec/cm, 50 to 100 
volts peak-to-peak ac 


CR1-R8 output, 1 usec/cm, 60 to 90 
volts peak to bottom of scale, 20 


velts/em-de. 


Spectrum pulse at junction of A1C5- 
A1R7 or A2C5-A2R7, no r-f input to 
megacycle-frequency stabilizer from 
tuner oscillators, 0.5 usec/cm, 0.5 
to 1.2 volts peak-to-peak, 0.03- to 
0.08-usec pulse width 


I-f amplifier input at junction of 
A1CT-A1L2 or A2C7T-A2L2, 0.5 
usec/cm, 0.5 volt/cm ac, no r-f 
input from tuner oscillators 


Megacycle-Frequency Stabilizer Module A10, Waveforms (Sheet 1 of 2) 
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Detector output at junction of AICRI1- 
A1R11 or A2CR1-A2R11, 1 usec/cm, 
5 volts/em de referenced to bottom 
of scale, no r-f input from tuner 
oscillators 


Ji or J3 recycle, 2 msec/cm, 5 
volts/em de, 10 to 12 volts maximum, 
0 to 4 volts minimum, 0.002- to 
0.008-sec period 


Recycle with tuner oscillator within 
5 ke or desired frequency but with no 
dc fed from megacycle-frequency 
stabilizer to oscillator 


Input to A1Q3 or A2Q3, r-f input plus 
spectrum, junction of AiC5-A1R7 or 
A2C7-A2R5, 1 usec/cm, 0.5 volt/cem 
ac, r-f -0.6 to 0.8 volt peak-to-peak, 
spectrum pulse -0.8 to 1.2 volts 
peak to center line of rf 


I-f amplifier input at junction of A1C7- 
A1L2 or A2C7-A2L2, 0.5 usec/cm, 

0.5 volt/cm ac, oscillators locked with 
7 volts dc from megacycle-frequency 
stabilizer 


Spectrum pulse of picture F expanded, 
0.1 usec/cm 0.5 volt/cm ac 


Figure 6-22. Megacycle-Frequency Stabilizer Module A10, Waveforms (Sheet 2 of 2) 
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6-167A. MEGACYCLE-FREQUENCY STABILIZER TABLE LVI-A. MEGACYCLE-FREQUENCY 
MODULE A10 (Collins Part Number: 528-0329-005). STABILIZER MODULE A10, 
LIST OF TEST POINTS 


DESIGNATION LOCATION 


Ji 
J2 
J3 
J4 
J5 
TPl 
TP2 
TP3 
TP4 
A1Q4, A2Q4 Output 


6-167B. Testing and trouble-shooting procedures of 
this module are performed with the megacycle- 
frequency stabilizer module, A10, mounted on its 
module extender which has been connected in place 
in the chassis of Radio Receiver-Transmitter RT-648/ 
ARC-94. Connect RT-648/ARC-94 to benchtest setup 
as shown in figure 5-2. 


6-167C. Table LVI-B lists test points used for main- 
tenance and location of test points within the module. 
Figure 6-22A shows the actual location of various 
test points within the module. 


6-167D. To determine which stage or stages are 
defective before beginning trouble-isolation proced- 
ures, first perform minimum performance tests. 
If the module does not meet minimum performance 
standards, proceed with trouble-shooting procedures, 
Figure 7-10A isa schematic diagram of the megacycle- 
frequency stabilizer module A10 (Collins P/N: 
528-0329-005). 


personnel may determine that a repaired module 


6-167E. MINIMUM PERFORMANCE STANDARDS. meets the minimum-~-standards of performance. If 

the module does not check out, perform the trouble- 
6-167F. The minimum performance test of table shooting procedures for this module as directed in 
LVI-C provides indication by which maintenance paragraph 6-167G, 


TABLE LVI-B. MEGACYCLE-FREQUENCY STABILIZER MODULE A10 (Collins Part Number: 
528-0329-005), MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 
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Megacycle-frequency *8.5-16 mc Connect the megacycle-frequency 

stabilizer module oscillator stabilizer to its module extender and 
de control place in an RT-648/ARC-94 known to 
voltage be in good operating condition, Dis- 


connect the two coaxial jumpers on 
the module extender. Connect to 
bench test setup. 


Set the mode selector of the C-3940/ 
ARC-94 to AM. Set the frequency 
controls until dial indicates 2.100 mc. 


Connect the d-c probe of vtvm to test 
point J9 and observe that a voltage 
indication of 7 +1.0 volts de is present. 
If the voltage is not as stated, adjust 
R6 for proper voltage at test point J9. 


*17,.5 me 
oscillator 
de control 
voltage 


Duplicate the test connections and 
adjustment to the equipment as 
described above. 


Megacycle-frequency 
stabilizer module 
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TABLE LVI-B, MEGACYCLE-FREQUENCY STABILIZER MODULE A10 (Collins Part Number: 
528-0329-005), MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


Connect the d-c probe of vtvm to test 
(Cont) 


point J11 and observe that a voltage 
indication of 7 +1.0 volts dc is 
J9 Megacycle-frequency Recycle 
and stabilizer module 
J12 
Jil Megacycle-frequency Recycle 
stabilizer module 


present, If the voltage is not as 
stated, adjust R5 for proper voltage 

*To make sure the 8.5-16 and 17.0 mc oscillators are locking, connect both coaxial jumpers on the module 

extender. Then refer to paragraphs 6-205, steps a through g and 6-206, steps a through e. 


at test point J11. 


If necessary, readjust R5 and R6 until 
voltages at both test points J9 and J11 
are 741.0 volts de. 


Duplicate the test connections as 
described above. 


Connect the a-c probe of vtvm to test 
point J12. 


Connect, the signal generator to A2 on 
the module extender. Tune signal 
generator to 8.003 mc and adjust its 
output for an indication of 0.08 volt 
on the vtvm, 


Connect oscilloscope to test point J9. 
The waveform at test point J9 should 
be a sawtooth with a peak voltage of 
10 to 12 volts and a frequency of 
approximately 400 to 600 cps, The 
sawtooth minimum voltage should be 
0 to 4 volts. See figure 6-22B. 


Disconnect the oscilloscope from test 
point J9 and connect it to test point 
Ji1. 


Disconnect the a~c probe of vtvm from 
test point J12 and connect it to test 
point J13. 


Disconnect the signal generator from 
A2 on the module extender and connect 
it to Al on module extender, Tune 
signal generator to 17.003 me and 
adjust its output for an indication of 
0.08 volts on vtvm. 


The waveform on oscilloscope should 
be the same as when the oscilloscope 
was connected to test point J9. See 
figure 6-22B. 
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Osc. 


Figure 6-22A, Megacycle-Frequency Stabilizer Module A10 (Collins P/N: 528-0329-005) 
Location of Test Points 
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6-167G. TROUBLE SHOOTING. 


6-167H. Remove the module cover and visually inspect 
disconnected module for evidence of malfunction. 
Look for shorts, discoloration due to burning, and pay 
particular attention to etched boards where breaks or 
other imperfections may be present. If visual checks 
fail to isolate cause oftrouble, connect the megacycle- 
frequency stabilizer module to the module extender 
and connect both units to RT-648/ARC-94. Perform 
the trouble isolating procedures in paragraph 6-167I 
to isolate the defective stage. 


6-167I1. MODULE TROUBLE ISOLATION 
PROCEDURES. 


a. Disconnect coaxial jumpers from Al and A2 on 
module extender. 

b. Connect a-c probe of vtvm to module 500-kc 
input. The voltage should be 1.1 40.1 volts. If this 
reading is not correct, see trouble-shooting pro- 
cedures for r-f oscillator module A2. 

c. Connect d-c probe of vtvm to test point J9 and 
observe a voltage of 6 to 8 volts on vtvm. 

da. Connect d-c probe of vtvm to test point J1l 
and observe a voltage of 6 to 8 volts on vtvm. 

e. If voltage at test point J9 is low and voltage at 
test point J11 is proper, check waveforms shown in 
C, F, and G, figure6-22B. Perform standard trouble- 
shooting procedures on transis (or stages A1Q3 and 
A1Q4 if waveforms are not correct. If waveforms 
are correct and voltages are Still low, it will be 
necessary to perform procedure listed in table LVI-B. 

f. If voltage at test point J11i\is low and voltage 
at test point J9 is proper, check waveforms shown 
in C, F, and G, figure 6-22B, \Perform standard 
trouble-shooting procedures on transistor stages A2Q3 
and A2Q4. If waveforms are proper, perform pro- 
cedure listed in table LVI-B to correct low-voltage 
reading. 

g. Reconnect coaxial jumper to Al and A2 on module 
extender. 
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h. Connect a-c probe of vtvm first to test point J12 
and then to test point J13. Both voltages should be 
0.008 volt minimum. 

i. Connect oscilloscope to base of transistor Q3 on 
amplifier subassembly Al, and observe a peak-to-peak 
voltage of 0.6 to 0.8 volt (see figure 6-22B). If voltage 
is not proper, check circuitry associated with transis- 
tor Ql and Q2, 

j. Repeat step i for amplifier subassembly A2. 

k. Remove coaxial jumper from Al and A2 on module 
extender. Observe waveform shown in C, figure 
6-22B. If waveform is not proper, check waveforms 
A and B, figure 6-22B to isolate trouble. 


6-167J. REMOVAL. 


6-167K. Removal of the module cover gives access 
to detail parts located on the etched circuit board 
subassemblies Al and A2. The spectrum generator 
circuit board is located inside the shield on the 
opposite side of the module. The shield is removed 
after removing four hold-down screws. Each of the 
two etched circuit board subassemblies can be re- 
moved after removing four nuts and washers holding 
down each terminal board. The spectrum generator 
subassembly can be removed by loosening and remov- 
ing four posts located in each corner of the circuit 
board, 


6-167L. REPAIR. 


6-167M. After making detail part replacement as 
required, reassemble the module by reversing re- 
moval process. 


6-167N. PREPARATION FOR USE. 


6-1670. Install the repaired megacycle-frequency 
stabilizer module into Radio Receiver-Transmitter 
RT-648/ARC-94 and connect to the bench test setup. 
Perform the system performance checks given in 
paragraph 6-167E. If the results of these tests are 
satisfactory, remove the component from bench test, 
disconnect all test equipment and replace component 
cover. The RT-648/ARC-94 is ready for use. 
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sesesee 
FAW aie a ae 
anime. | 


Squaring amplifier Q1 output, 
junction of Ri and R2, test point 
TP1, 0.5 volt/em, 5 usec/cem, 


Pulse generator @2 output, 
junction of R3 and R4, test 
point TP2, 5 volts/em, 5 
usec/cm. 


Mixer A1Q3, A2Q3 input, 
junction of A1R9, A2R9, and 
A1R10, A2R10, 9.5 volt/cm, | 
5 usec/em. No oscillator 
r~f input to Al1Q1, A2Q1. 


Mixer A1Q3, A2Q3 input, 
junction of AlR9, A2R9 
and A1R10, A2R10, 0.5 
volt/em, 5 usec/cm. 
Oscillator r-f input to 
A1Q1, A2Ql. 


Mixer A1Q3, A2A3 output, 
junction of A1C7, A2C7? and 
A1L2, A2L2, test point TP4, 
0.5 volt/em, 0.5 usec/em. No 
oscillator r-f input to A1Q1, 
A2Ql1. 


Mixer A1Q3, A2Q3 output, 
junction of A1C7, A2C7 and 
A1L2, A2L2, test point TP4, 
0.5 volt/em, 0.5 usec/cm. 
Oscillator r-f input to 
A1Q1, A2Q1. 


I-f amplifier A1Q4, A2Q4 
output, junction of A1L3, 
A2L3 and AiR15, A2R15, 
10 volt/em, 5 usec/cm. No 
oscillator r-f input to 
A1Q1, A2Q1. 


Recycle voltage at J1 or J3, 
5 volts/em, 1 ms/cm. Oscil- 
lator r-f input to AiQ1, 
A2Q1. 


Figure 6-22B, Megacycle-Frequency Stabilizer Module A10 (Collins P/N: 528-0329-005), Waveforms 
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POWER AMPLIFIER MODULE 


MAINTENANCE 


POWER AMPLIFIER MODULE 


Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-172 
TROUBLE SHOOTING 6-174 
REMOVAL 6-176 
REPAIR 6-178 
ALIGNMENT 6-180 
PREPARATION FOR USE 6-183 


Figure 6-23. Power Amplifier Module All, Maintenance Marker 
Revised 15 July 1964 6-71 
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6-168. POWER AMPLIFIER MODULE A111. 


6-169. Testing and trouble-shooting procedures of this 
module are performed with the module mounted in 
place in the chassis of Radio Receiver-Transmitter 
RT-648/ARC-94, Connect the RT-648/ARC-94 to the 
bench test setup as shown in figure 5-2. 


6-170. Figure 6-24 lists the test points used for 
maintenance and shows the actual location of these 
test points within module All. 


6-171. To determine which stage or stages are de- 
fective before beginning trouble-isolation procedures, 
first perform the minimum performance test. If the 
module does not meet the minimum performance stan- 
dards, proceed with the trouble-shooting procedures. 
Figure 7-11 is a schematic diagram of power ampli- 
fier module All. Table LIX shows typical test point 
voltage and resistance values. 


6-172. MINIMUM PERFORMANCE STANDARDS. 


6-173. The minimum performance test of table LVII 
provides indication by which maintenance personnel 
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may determine that a repaired module meets the 
minimum standards of performance. If the module 
does not check out, perform the trouble-shooting pro- 
cedures for this module as directed in paragraph 
6-174. Checks conducted by these tests are roller 
coil travel checks, test point voltage checks, tuning 
timing check, and break-free torque check. Asample 
data sheet is provided in table LX for recording data 
taken from the minimum performance standards, 


WARNING 


Dangerous voltages are employed in power 
amplifier module Ali. Short plates of tubes 
to ground before gaining access to the module. 


Damage to the tubes of power amplifier module 
All will result from operation for more than 
a few seconds with the cover removed. 


TABLE LVII. POWER AMPLIFIER MODULE A11, MINIMUM PERFORMANCE STANDARDS 


TEST POINT 


None 


travel 
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LOCATION TO CHECK TEST CONDITION AND STANDARDS 


Roller coil 


Connect the power amplifier module to an 
RT-648/ARC~-94 known to be in good 
operating condition. Connect to bench 
test setup. 


Set mode selector of C-3940/ARC-94 to 
AM and adjust frequency selectors until 
dial indicates 2 mc. 


Key the RT-648/ARC-94 by operating KEY 
switch on the 678P-1 set, and observe that 
the power amplifier tunes and delivers 70 

to 90 volts to the r-f load. 


Unkey the RT-648/ARC-94, Manually 
turn the large roller coil gear (figure 
6-24) clockwise as viewed from gear 

plate side and observe that the coil turns 
more than one turn to the end stop. Re- 
cord indication in table LX. 


Set frequency on C~-3940/ARC-94 to 2.999 
me and repeat the above procedures of 
keying the RT-648/ARC-94. 


Unkey the RT-648/ARC-94, Manually 
turn the large roller coil gear counter- 
clockwise as viewed from the gear plate 
side and observe. Determine that the coil 
turns more than one turn to the end stop. 
Record indication in table LX. 
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TABLE LVI. POWER AMPLIFIER MODULE Ail, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITION AND STANDARDS 


K Repeat the above steps with the frequency 
set on the C-3940/ARC-94 to 3.000, 3.999, 
4.000, 5.999, 6.000, 7.999, 8.000, 10.999, 
11.000, 15.999, 16.000, 21.999, 22.000, 
and 29.999 mc and record indications of 
gear in table. 


* @&) Power amplifier Test point Duplicate the test connections as described 
(5) module voltages above. 


Set the mode selector of the C-3940/ 
ARC-94 to AM. 


Measure the power amplifier d-c grid 
voltage by connecting a d-c vtvm to test 
point «) The meter should indicate 
between -55 and -75 volts dc. Record in 
table LX. 


Measure the power amplifier d-c tgc 
: reference voltage by connecting d-c vtvm 
e to test point «3 The meter should 
\ indicate betweéh -5 and -8 volts de. 
: Record in table LX. 


Key the RT-648/ARC-94, Measure the 
power amplifier d-c screen voltage by con- 
necting d-c vtvm to test point 3). The 
meter should indicate between 360 and 440 
volts dc. Record in table LX. 


Measure the power amplifier d-e adc volt- 
age by connecting d-c vtvm to test point 
®) The meter should indicate not more 
than -4.75 volts de across the 2-mc band 
(2 to 3 mc). Record in table LX. 


Tuning time Duplicate the test connections as de- 
scribed above. 


Switch power amplifier to high-frequency 
end band No, 1 (2.999 mc). Manually turn 
large roller coil gear counterclockwise, as 
viewed from gear plate side, until roller 
coil reaches high-frequency end stop. 


Set mode selector on C-3940/ARC-94 to 
AM, and adjust frequency selectors until 
dial indicates 2 mc. 


« Key RT-648/ARC-94 and observe that rol- 
ler coil positions within 7 seconds. Record 
time in table LX. 
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Paragraphs 6-174 to 6-177 


TABLE LVI. POWER AMPLIFIER MODULE All, 


6-174. TROUBLE SHOOTING. 


6-175. Remove the module cover and visually inspect 
the disconnected module for evidence of malfunction. 
Look for evidence of shorts, discoloration due to 
burning, or other imperfections which may be pre- 
sent. If visual checks fail to isolate the cause of 
trouble, perform the trouble-shooting procedures 
given in table LVIII. 


WARNING 


Dangerous voltages are employed in power 
amplifier module All. Short plates of tubes 
to ground before gaining access to the module. 


Damage to tubes of power amplifier module 
All will result from operation for more than 
a few seconds with the cover removed. 
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Po , 
«®) Power amplifier Automatic drive Duplicate the test connections as described 
module control (adc) above. 

Set the mode selector of the C-3940/ 
ARC -94 to AM. 
Ground test point «&) and note if the power 
output increases. No increase should be 
observed. 


MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITION AND STANDARDS 


T Electronic control Break-free 
amplifier module — torque 
extender 


Duplicate the test connections as described 
above. 


Install electronic control amplifier A6 on 
its module extender (item 5, figure 2-8). 


Set mode selector on C-3940/ARC-94 to 
AM. Key RT-648/ARC-94 and check for 
r-f output of 70 to 90 volts. 


Connect d-c vtvm to test point TP9 on 
electronic control amplifier module 
extender, 


Manually move the power amplifier roller 
coil gear until a +1.0-volt error signal is 
indicated on d-c vtvm. Carefully release 
the gear and observe that coil turns to 
reduce the error to less than +0.1 volt. 
Record d-c voltage in table LX. 


6-176. REMOVAL. 


6-177. To disassemble the power amplifier module, 
perform the following disassembly procedures: 

a. Refer to figure 6-25. Remove top cover plate 
from the module by loosening 17 screws on cover, 
Sliding it toward the gear plate, and lifting it off. 
b. Remove square plate on end of module opposite 
gear plate by removing eight mounting screws. 
c. Remove one screw and two washers holding endof 
the large silver-plated coil to bracket on roler coil 
assembly. 

d. Loosen one screw holding lower strap on roller 
coil assembly. 

e, Remove two nylon screws and washers holding 
roller coil assembly to bracket at end of roller coil 
nearest tubes. Push the screen bypass capacitor out 
of the way to get at these screws, 

f. Unsolder two wires connected to tune power re- 
sistor assembly, R42 and R43. Remove nine screws 
(S) from gear plate. 

g. Remove the gear plate assembly by gently, but 
firmly, pulling gear plate directly away from the 
module. Do not force the movement of any component. 
Do not move, bend, or rotate the switch shaft. 
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ROLLER COIL GEAR 


AoC 
ADJUSTMENT 


Figure 6-24, 
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P3 

P4-19 

P4-14, P4-15 
P4-11 

P4-12 

P4-9 

P4-10 

P4-13, P4-25 


P4-18 


R2 
BIAS ADJUSTMENT 


vl 


R38 PEP LIMITER ADJUSTMENT 


R5 
TGC ADJUSTMENT 


UPPER Vi 


LOWER v2 


Power Amplifier Module All, List and Location of Test Points 
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Section VI NAVWEPS 16-30ARC94-1 
Paragraphs 6-178 to 6-182 


TABLE LVI. POWER AMPLIFIER MODULE A11, TROUBLE SHOOTING 


TROUBLE PROBABLE CAUSE REMEDY 


Improper static Power amplifier tubes V1 Replace power amplifier tubes 
plate current, and V2. with a known good pair of tubes, : 
Refer to paragraph 5-35 for pro- wha 
Failure of high-voltage con- per matching of tubes. * 
nector P3 or intermodule 
wiring. Check plate current of power 
amplifier for d-c continuity. 
Power tubes are capable of de- 
livering full cathode current 
to the screen grid in the absence 
of plate voltage. This will cause 
tube failure. 


Replace P3 or faulty detail part 
in high-voltage lead. 


Certain bands Switch S2 or S1 failure. Isolate faulty frequency band and 
do not tune up. replace defective detail parts as 


indicated in schematic diagram, 
figure 7-11. 


Improper tuning of Stiff coil bearing or To isolate faulty discriminator, 
all bands, misaligned coil coupler. check for +1-volt excursions at 
Stiff motor bearing. test point TP9 on electronic con- 
Faulty discriminator. trol amplifier module extender. 
Maximum levels will occur near 
resonance when tuning with AM 
carrier in a power amplifier 
module which is operating pro- 
perly. If excursions are low, 
discriminator is faulty. 


Improper break- Faulty or sticking bearing. Isolate and replace defective de- 
free torque. fective detail part, 


*CAUTION: Insert new tubes carefully. Be certain the pins are properly aligned before forcing the Pe 
tube into the socket. Check to make certain that the tube is fully engaged before tightening the plate 
strap. 


h. To remove power amplifier tubes, remove tube 6-178. REPAIR. 
cover plate from end of module opposite gear plate 
by removing six screws. Loosen straps aroundtubes. 
Remove tubes by rotating and pulling tubes with tube 
pullers supplied in maintenance kit. 


6-179. After making detail part replacement as re- 
quired, reassemble the module by reversing the 
removal procedure. 


6-180. ALIGNMENT. 


S CAUTION | 6-181. Alignment of the power amplifier consists of 
an adjustment of roller coil travel and an adc 


adjustment. 
Short plate straps to chassis with an insulated- 6-182. No roller coil travel adjustments are possible 
handled screwdriver before removing tubes. on bands 1 through 7. If the roller hits the coil end 
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TABLE LIX. POWER AMPLIFIER MODULE All. TEST POINT VOLTAGE-RESISTANCE MEASUREMENTS 
RESISTANCE (ohms) 
(4) () 
Transmit d-c voltage 4,4 volts. 
Transmit a-c voltage 0.1 volt, 


Transmit d-c voltage +375 


10.5 k 
127k 


5 
3 
1 
| @ fe] a 


General Notes: 
Resistance (+) indicates positive ohmmeter lead grounded. 
Resistance (-) indicates negative ohmmeter lead grounded. 
Resistance measurements made with Triplett Model 630A Multimeter. 
Voltage measurements made with TS-520/U. 


Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain control 
is fully clockwise with no r-f input. 


. Values given are approximate and may vary in some units, 


stop when tuning these bands, some error exists in 
the tank circuit components or other detail parts are BANDSWITCH 
out of tolerance. S 62S G3 MOTOR SHAFT 
a. To adjust roller coil travel for band 8,. adjust 
L6 for more or less spacing between turns. If less 
roller travel is required, push the turns of L6 closer 
together; for more roller travel spread, push the 
turns of L6 apart. 


Dangerous voltages are employed in power 
amplifier module All. Short plates of tubes 
to ground before gaining access to the module. 


Damage to the tubes of power amplifier Figure 6-25. Power Amplifier Module Ail, 
module All will result from operation for Gear Arrangement Diagram 
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Section VI 
Paragraphs 6-183 to 6-184 


more than a few seconds with the cover 
removed. 


b. To adjust the automatic drive control, set the 
C-3940/ARC-94 to AM and the frequency to 3.000 
me. 

c. Key the RT-648/ARC-94 and readjust tge refer- 
ence adjustment R5 in the power amplifier module 
for 72 volts of r-f output. 

d. Remove the plug in the upper left-hand corner 
of the power amplifier module, and monitor the d-c 
voltage at test point K with the vtvm. 

e. Unkey the RT-648/ARC-94 and key in CW to 
obtain a modulated output. Turn the ade potenti- 
ometer, R20, to increase the d-c voltage at test 
point K. Continue to increase the voitage until the 
r-f output is reduced. 

f. If the adc is functioning properly, the reading 
at test point K should now be between 5 and 8 volts. 
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g. Reset R20 for 4.75 volts at test point K without 
modulation. Recheck to see that the r-f output is 
still 72 volts. If not, readjust R5 and then R20 for 
-4,75 volts at test point K. 

h. Replace plug in the power amplifier to prevent 
damage to the module due to reduced cooling. 

i. Rekey the RT-648/ARC-94 and check r-f output 
voltage. If necessary, reset R5 for correct r-f 
output. 


6-183. PREPARATION FOR USE. 


6-184. Install the repaired power amplifier module 
into Radio Receiver-Transmitter RT-648/ARC~-94 
and connect to the bench test setup. Perform the 
system performance checks given in paragraph 5-27. 
If the results of these tests are satisfactory, remove 
the component from the bench test, disconnect all 
test equipment, and replace the component cover. 
The RT-648/ARC-94 is ready for use. 


TABLE LX. POWER AMPLIFIER MODULE All, SAMPLE DATA SHEET 


MEASURED 


FUNCTION | TEST POINT 


Roller coil 
travel 
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QUANTITY BEING] REMOTE CONTROL | TRANSMITTER 
PANEL SETTING KEYED (X) Date sess 

Static plate Check. 
current 
check 
Roller coil | Coil turns to end AM, 2.000 
gear stop (after power 

amplifier has 

tuned) 


a 

ees 

a a 

a a 

pe f= 

a a 
enwidd 


= “ 


Not more than 
1 turn (cw). 


Not more than 
1 turn (ccw). 


Same (cw). 
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TABLE LX. POWER AMPLIFIER MODULE All, SAMPLE DATA SHEET (Cont) 


— oon [Mencre conan NTE oy ums 


Roller coil 
travel 
(Cont) 


ee 
x 


_ “ 
Test point Allgl Power amplifier AM, any 
voltages grid voltage frequency 


-55 to -75 volts 
de. 


x 


Alld2 Tec reference Same x -5 to -7 volts de. 

voltage 

A11J3 Power amplifier Same 360 to 440 volts 

screen voltage de. 

AllJ4 Bias supply Same Xx Approximately 

same as in 
AllJl. 

Al11J5 Adc voltage AM, random fre- Approximately 
quencies from -4.75 volts de. 
2to3 mc 

Tuning time Tuning time AM, 2.999 Not more than 
7 seconds, 

Break-free | TP9 (module] Discriminator AM, any x Not more than 

torque extender) output voltage frequency 0.1 volt de. 
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R-F TRANSLATOR MODULE 
MAINTENANCE 


R-F TRANSLATOR MODULE 


+ Paragraph Number 


MINIMUM PERFORMANCE STANDARDS 6-189 
TROUBLE SHOOTING 6-191 
REMOVAL 6-194 
REPAIR 6-199 
ALIGNMENT AND ADJUSTMENT 6-201 
PREPARATION FOR USE 6-218 


Figure 6-26. R-F Translator Module Al2, Maintenance Marker 
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Section VI 
Paragraphs 6-185 to 6-189 


6-185. RF TRANSLATOR MODULE A12. 


6-186. Testing and troubleshooting procedures for rf 
translator module Ai2 are interrelated with pro- 
cedures for other modules. When the minimum per- 
formance standards tests are performed, it is 
imperative that all other modules are known to be 
functioning normally. In particular, it is very diffi- 
cult to determine if the injection oscillators of rf 
translator module Al2 are working normally if the 
condition of the frequency stabilizing modules is 
unknown, Perform the minimum performance stan- 
dards procedures before proceeding with trouble- 
shooting. Figure 7-12 is the schematic diagram of rf 
translator module A1l2. Tables LXIII and LXIV pro- 
vide typical test-point voltage and resistance values. 


6-187, MINIMUM PERFORMANCE STANDARDS. 


6-188, To meet performance standards, normal indi- 
cations are required in all procedures of table LXI, 
In addition, perform the carrier balance and residual 
noise check of paragraph 5-40, the transmitter power 
output check of paragraph 5-36, and the receive/ 
transmit gain balance check of paragraph 6-190. 


NAVWEPS 16-30ARC94-1 


6-189, All but the last two steps of table LXI (band- 
pass and variable if. check) are performed with 
rf translator module Ai2 connected in the chassis 
with the top cover removed, For the last two steps 
of table LXI, remove rf translator module A1l2 from 
the chassis, and reconnect it through the module 
extender, as follows: 

a. Secure the module extender to the chassis with 
the redheaded captive screws, Secure rf translator 
module A1l2 to the module extender with the red- 
headed captive screws, 

b, Disconnect the coaxial jumper at J34onthe module 
extender, 

c, Remove the small block that holds J31 and J30 
on the module extender. These jacks mate with plugs 
A1l2P2 and A12P3 on rf translator module A12. 

d, Connect the rf translator load, supplied in the 
678Y-1 maintenance kit (item 24 in figure 2-9), 
to P2 and P3, Make this connection so that the 
blue test point on the rf translator load is on the 
same side as Al2P2, 

e. Connect the vtvm ac probe to the blue test point, 
Referenced test points for the minimum performance 
standards tests are illustrated infigures 5-1 and 6-27, 
The test points are also provided on the schematic 
diagram of rf translator module A12, figure 7-12. 


TABLE LXI. RF TRANSLATOR MODULE Ai2, MINIMUM PERFORMANCE STANDARDS 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


VFO A12A2 Minimum vfo 
output circuit | A12A2 output 
to lf mixers level for 
Al2vi1, 70K-5 or 70K~9 
A12V8 


nected to 
nance kit. Remove all connections from AUX RCVR ANT. 


Power on, AM mode, any frequency, Vtvm (ac probe) con- 


through No. 1 probe from 678Y-1 mainte- 


Not necessary to key. Read 0.8 volt rms mini- 


mum at , 


17.5-me Injection volt- 
oscillator age to 17.5-mc 
“A12V10 mixers Al2V2, 
output A12V9 

circuit. 
Pin 2 of Signal level at 
transmit low frequency 
hf mixer from bandpass 
Al12V3 filter 


Hf oscillator 
A12V11 out- 
put circuit 


Injection volt- 
age to hf 
mixers 
Al12vV3, 
A12V12 


Rf amplifier 
grid drive 


Grids of rf 
amplifiers 
Al2V4, 


6-82 


7,000 me and ac probe to 


minimum at , 


Change frequency to 2.100 mc, Move ac probe to 
Key RT-648/ARC-94, Read 0.05 to 0.35 volt rms at 


Same test conditions except frequency must be below 


. Read 0.9 volt rms 


. Unkey the RT-648/ARC-94, 


Above test conditions except move ac probe to 


and do not key. Read 0.8 volt rms minimum at 


Above test conditions except move ac probe to 
and key the RT-648/ARC-94, Read 0.05 to 0.2 volt rms 
Al2vV5 at 


. Unkey. 
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TABLE LXI, RF TRANSLATOR MODULE A112, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT 


Grids of rf 
drivers 
Al2vV6, 
A12V7 


VFO Al12V2 
output cir- 
cuit to if 
mixers 
Al12v1, 
Al2v8 


Vfo A12A2 
output cir- 
cuit to lf 
mixers 
Al2vi, 
Al2vV8 


17.5-mc 
oscillator 
A12V10 
output 
circuit 


Hf oscillator 
Al12Vi11 out- 
put circuit 


Output of 
receiver lf 
mixer 
A12V8 to 
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LOCATION TO CHECK 


Rf driver 
grid drive 


Vio Al2V2 


frequency while 
phase-locked 


Vfo A12A2 
frequency 
while free 
running 


17.5-me 
oscillator 
A12V10 
phase lock 


Hf oscillator 


Al12V11 phase 


lock 


Receive out- 
put level 


TEST CONDITIONS AND STANDARDS 


Above test conditions except move ac probe to () . 
Read 2.0 to 4.5 volts rms at . Unkey. 


Connect frequency counter to . Set operating 


frequency as shown in chart below. Read phase-locked 
frequency as shown in chart below. Not necessary to 
key. 


OPERATING FREQUENCY 


X¥.000 
X.111 
X 222 
X 333 
X 444 
X¥.555 
X 666 
X.777 
X.888 
X.999 


VFO FREQUENCY 


3.500 
3.389 
3.278 
3.167 
3.056 
2.945 
2.834 
2.723 
2.612 
2.901 


Refer to the above chart. Repeat the test, but on each 


operating frequency, ground test point , and note 


frequency change. Unground test point , and note 


that frequency of vfo A12A2 returns to phase lock within 
several seconds. Disconnect frequency counter. 


Any operating frequency below 7.000 mc. Not necessary 
to key. Tune 51J-4 receiver to 17.5 mc, and place the 
receiver antenna wire near oscillator tube A12V10. 


Check for 17.5-me oscillator A12V10 heterodyne in 
51V-4 receiver, Ground test point , and note that 
frequency varies as phase lock is disabled. Unground 


test point 
lock. 


, and frequency should return to phase 


Place the 51J-4 antenna near hf oscillator tube A12V11. 
Set operating frequency according to the chart below, At 
each operating frequency, set 51J-4 receiver frequency 
as indicated in the chart. Note heterodyne, Then ground 


, and note that frequency changes. Unground 


, and note that frequency returns to phase lock. 


Operating frequency 9.990 mc, AM mode, AUDIO control 
on receiver~transmitter front panel at maximum, RF 
SENS control on C-3940/ARC-94 at maximum, Connect 
signal generator through 6~-db pad to AUX RCVR ANT. 
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TABLE LXI. RF TRANSLATOR MODULE A12, MINIMUM PERFORMANCE STANDARDS (Cont) 


TEST POINT LOCATION TO CHECK TEST CONDITIONS AND STANDARDS 


transformer 
Al12T3 


Input to grid 
of transmit 
hf mixer 
A12V3 


(3) Same as 
above 
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Bandpass if. 
alignment 
check 


Variable if. 
alignment 
check 


terminal CY . Set signal generator frequency to 


9.999 mc. Modulate 30 percent at 1000 mc. Connect ac 
vtvm to 678P-1 HEADSET jack, and adjust signal genera- 
tor frequency to peak the reading at HEADSET jack. 
After peaking, adjust signal generator input level for 3 
volts rms at HEADSET jack. The following check applies 
to rf translator modules below MCN6392: 


Adjust A12T3 for peak reading at HEADSET jack. If 
peak is above 5 volts rms, reduce signal generator 
input level to prevent distortion and repeak,. 


If rf translator Al2 module is MCN6392 or above, per- 
form the additional procedure below. 


After peaking A12T3, change operating frequency and sig-~ 
nal generator frequency to 26.100 mc. Repeak signal 
generator frequency by observing voltage at HEADSET 
jack, and then adjust signal generator output level for 

3 mv, 


Adjust A12R78 for 3.8 volts rms at HEADSET jack. 


Set operating frequency to 6.000 mc and mode to AM on 
C-3940/ARC-94. Connect signal generator (through 6-db 
pad) to J34 on module extender. Set signal generator 
frequency to 500 kc. Connect vtvm ac probe through 


no. 2 test probe to test point . Key the RT-648/ 
ARC-94, and adjust the signal generator output level for 
0.5 volt rms at test point . Then change operating 


frequency and signal generator frequency in 100-kc incre- 
ments from 6.000 mc to 6.999 mc without varying the sig- 
nal generator level, Unkey. If the reading obtained at 


test point varies more than 2-to-1 across this fre- 


quency range, refer to the next procedure. 


Same as above, but vary operating frequency and signal 
generator frequency from 8,000 mc to 8.999 me, If 
voltage reading varies more than 2:1, refer to paragraph 
6-208, variable if. alignment. If variation is not more 
than 2:1 in this step but more than 2:1 in the previous 
step, refer to paragraph 6-209, bandpass if. alignment. 
Disconnect the signal generator and vivm. 


TABLE LXI. Deleted 
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DESIGNATION LOCATION | DESIGNATION LOCATION 


P9-19 
P9g-31 
J33-14 (extender) 
J3 
J2 
J6 
J5 
Jl 


J7 


2000000000: 


J8 


© 
&) 
@) 
&) 
@) 
&) 
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AUTO— 
POSITIONER 


TUNING 
SLUGS 


Figure 6-27. RF Translator Module A12, List and Location of Test Points 
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Section VI 
Paragraphs 6-190 to 6-193 


6-190. Perform the receive/transmit gain balance 
check. Remove rf translator module Al2 from the 
module extender. Remove the module extender from 
the chassis. install rf translator module A12 in the 
chassis. Leave the module cover off. Refer to figure 
6-27A, and proceed as follows: 

a. Connect the vtvm ac probe to the T-connector 


at the ANT. terminal, test point Set to 100- 
volt rms scale. 

b. Connect the 678Z-1 jack labeled J2-1F TRANS to 
test point J2 on if. translator module A3. Connect 


the 678Z-1 jack labeled J2-FREQ DIV to test point 
on frequency divider module Al. Connect the 


678Z-1 jack labeled GRND to the chassis. Set the 
678Z-1 FUNCTION SELECTOR switch to TGC OVER- 
RIDE. Set the 678Z-1 TGC & CAPTURE RANGE 
control, R3, fully counterclockwise. 

c. Set frequency selector on C-3940/ARC-94 to 
29.000 mc and the mode selector on C-3940/ARC-94 
to AM. 

d. While keying RT-648/ARC-94, slowly adjust 678Z-1 
TGC + CAPTURE RANGE control for no more than 


30-volt rms output at test point’ Unkey. 


e. Refer to figure 6-27A for location of RF AMP 
PLATE coil on rf translator moduleAl2. Key again, 
and adjust this coil for maximum rms voltage at test- 
point 51. Unkey. 

f. Adjust RF SENS control on C-3940/ARC-94 fully 
clockwise. Adjust AUDIO control on the RT-648/ 
ARC-94 front panel fully clockwise. 

g. Connect signal generator (through 6-db pad) to 
AUX RCVR ANT. connector, test point 53. Set signal 
generator output to 29.000 mc 30 percent modulated 
at 1000 eps. 

h. Connect the ac vtvm to the 678P-1 HEADSET 
jack, and slowly adjust signal generator frequency for 
maximum reading at HEADSET jack. Then adjust 
signal generator output level to provide 3 volts rms 
at HEADSET jack. 

i. Adjust the RF AMP PLATE coil again. Peak the 
voltage at the HEADSET jack with this adjustment. 
If the adjustment provides more than 3.8 volts rms 
at HEADSET jack, refer to paragraph 6-203. 


6-191. If all the previous test steps result in normal 
indications, rf translator module Al2 may be re- 
turned to service or prepared for reshipment. If 
it is necessary to replace either or both driver 
tubes (A12V6, A12V7), refer to paragraph 6-210, 
and perform neutralization adjustments before re- 
turning rf translator module. Al2 to service. 


6-192, TROUBLESHOOTING, 


6-193. No attempt should be made to isolate troubles 
to rf translator module A12 unless the chassis and 
all other modules of RT-648/ARC-94 are known to be 
functioning properly. Failing this, abnormal indica- 
tions involve multiple unknowns.and greatly increase 
troubleshooting time. Refer to the following analysis 
of the minimum performance tests for troubleshooting 
information: 
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a, The residual noise check of paragraph 5-40, If 
abnormal, proceed to paragraph 6-204, and perform 
mixer balance adjustment, 

b, The transmitter power output of paragraph 5-36, 
If abnormal, refer to alignment procedures in para- 
graph 6-180, 

c. Vfo A1l2A2 output check of table LXI. If no 
output, place the module on the module extender, 
Check for +18 volts de at test point 28 of the module 
extender, It is assumed that low voltage power 
supply module A5 is properly adjusted to provide 
this voltage. If +18 volts de is not present, remove 
the module from the extender, and recheck at test- 
point 28, If +18 volts dc is now present, trace the 
short circuit. If vfo A12A2 output signal is low, 
vfo Al2A2 may be defective or overloaded in the 
lf mixer circuits. Check capacitors A12C148, 
A12C252, A12C167, and A12C1i64, A substitute vfo 
Al2A2 may be connected into the circuit for tem- 
porary check by disconnecting the leads of the sus- 
pected vfo A12A2 and temporarily attaching the 
leads of the substitute. Check thoroughly before 
removing vfo A12A2, 

d, Injection voltage from 18,5-mce oscillator A12V10. 
If voltage is absent, check tube A12V10, Place the 
tube on the extender (item 22, figure 2-9), and check 
for proper voltage and resistance values, 


Make sure the exposed pins of the tube 
extender do not touch ground before applying 
power, 


If the output is low, perform alignment procedures 
of paragraph 6-206, 

e. Signal level at low frequencies from bandpass 
filter. If abnormal, perform the last test of table 
LXI, the variable alignment check, If it also is 
abnormal, check Al2V2, If Al2V2 is normal, perform 
alignment of the variable if., paragraph 6-208, If 
it is abnormal, perform bandpass if, alignment, 
paragraph 6-209, 

f, The injection voltage to the hf mixer A12V3 is 
generated by hf oscillator Ai2V11. It was tested on 
2.100 mc. If abnormal, recheck voltage at operating 
frequencies 3 through 29 mc, If injection voltage is 
normal on one or more 1-mc increments, refer to hf 
oscillator alignment procedures of paragraph 6-205, 
If there is no output throughout the tuning range, 
check the tube (A12V11), Extend the tube, and check 
voltages and resistances before proceeding with 


paragraph 6-205, 


Be certain exposed tube extender pins do not 
touch ground before applying power, The tube 
extender is item 23 of figure 2-9, 
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Figure 6-27A. Receive/Transmit Gain Balance Check 


g. Rf amplifier grid drive. Check hf transmit mixer 
stage Al2V3 if abnormal, Try other operating fre- 
quencies, If drive is normal at some frequencies, 
refer to rf turret alignment procedures, paragraph 
6-207, 

h, Rf driver grid drive. If abnormal, try other 
frequencies, If occasional frequencies are normal, 
refer to rf turret alignment procedures, paragraph 
6-207. If abnormal throughout the frequency range, 
test Al2V4, A12V5, and associated circuitry. 
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i. If vfo Al2A2 will not phase-lock, refer to the 
digit oscillator bias check for paragraph 6-85. If 
digit oscillator bias check is normal, check digit 
oscillator frequency, paragraph 5-44, If alsonormal, 
refer to tracking adjustments of vfo A12A2, para- 
graph 6-213. Do not uncouple vfo A1l2A2 and disturb 
tracking adjustments (paragraph 6-213) until elec- 
tronic checks have been made, The subsequent test 
of the vfo Al2A2 while free running offers an impor- 
tant clue. If the frequency of the vfo changes. more 


6-85 


Section VI NAVWEPS 16-30ARC94-1 


TABLE LXIII. R-F TRANSLATOR MODULE Ai2, TEST POINT VOLTAGE-RESISTANCE MEASUREMENT 


VOLTAGE (volts) RESISTANCE (ohms) 


JACK 
mia a 


TEST POINT 


(+) 
5k 


Cy 
TS 


Transmit a-c voltage 2.3 
volts, 


Transmit a-c voltage 0.1 
volt, 


to) 
oo 
—s 


and 
! 
So 
No 
on 
— 
bo 
tan 


Oy 


cH 
a Oo np oo 


qa 
io 
~J 
= 
i) 
oi 
i 
bo 
Oo 
ol 
=) 


Transmit a-c voltage with 
RT ~648/ARC-94 tuned be- 
tween 2 and 6 megacycles 
0.3 volt. 


Transmit a-c voltage with 
RT -648/ARC-94 tuned be- 
tween 2 and 6 megacycles 
1.25 volts. 


7 


5 


Cog 
BH 


General Notes: 


1. Resistance (+) indicates positive ohmmeter lead grounded. 


Resistance (~) indicates negative ohmmeter lead grounded. 


Resistance measurements made with Triplett Model 630A Multimeter. 


. Voltage measurements made with TS-520/U. 


. Measurements made with RT-648/ARC-94 tuned to 7.3 mc, in receive and AM modes. Gain con- 
trol is fully clockwise with no r-f input. 


Values given are approximate and may vary in some units. 


TABLE LXIV. RF TRANSLATOR MODULE Ai2 EXTENDER, TEST POINT VOLTAGES 


TEST POINT FUNCTION VOLTAGE 


Filament common 


RT -648/ARC-94 only 


Filament 6.3 volts ac between filament pins and filament return pins 


Filament return 
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TABLE LXIV. RF TRANSLATOR MODULE Al2 EXTENDER, TEST POINT VOLTAGES (Cont) 


TEST 
POINT FUNCTION 


Filament 
Filament return 
Filament 


Filament return 


VOLTAGE 


RT -648/ARC~94 only 
6.3 volts ac between filament pins and filament return pins 


RT-698/ARC-102 only 
25,2 volts de 


Ave 0 volt de (no signal input, volume maximum) 
+28 volts de 
+130 volts de 


+260 volts dc, transmit; 0 volt de, receive 
+18 volts de 
+10,000 40,010 volts de 

(J33) 14 +28 volts de 


than approximately 4-kc anywhere within its range, 
it is likely to require tracking. Refer to the capture 
range test, paragraph 5-45, 

j. Th 17.5-mc oscillator A12V10 phase-lock check, 
If abnormal, but the injection voltage read in earlier 
test is normal, the oscillator is possibly outside 
capture range, Referto alignment procedures of para- 
graph 6-206. 

k, The hf oscillator A12V11 phase-lock check. If 
abnormal, refer to alignment procedures, paragraph 
6-205, 

1, If receive output level will not adjusttothe required 
level, check receive mixer stages A12V8, A12V9, 
and Al2v12, Check tubes and socket voltages and 
resistances, If transmit gain was normal, tuned cir- 
cuits are not at fault since they are common to trans- 
mit and receive, Perform receive/transmit gain 
balance check, paragraph 6-190, 

m, Instructions are given in table LXI regarding 
abnormal indications in the bandpass if, and variable 
if, alignment checks, 


6-194. REMOVAL. 


6-195. Access to certain detail parts, such as tubes, 
is accomplished by removal of the module front cover, 


| See paragraph 5-58, step b, for rf translator module 


cover removal, See paragraph 6-196 for removal of 
vfo and Autopositioner submodules, 


6-196. REMOVAL OF VFO AND AUTOPOSITIONER 
FROM RF TRANSLATOR MODULE, 

a, With rf translator module in the chassis and 

power applied to the RT-648/ARC-94, position the 

vfo and Autopositioner to 500-ke position by setting 
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frequency selector on C-3940/ARC-94 to x,500 mc, 
any megacycle band, and remove power, 

b. Remove rf translator module from the chassis, 
c, Remove top and bottom covers from rf translator 
module, 

d. Refer to figure 6-28, Remove four screws (1) 
fastening vfo to Autopositioner. 

e. Remove four screws (2) fastening vfo brackets to 
rf translator chassis and back plate, 

f. Loosen two screws (3) holding back brackets on 
vfo, Rotate brackets approximately 90 degrees in 
order to have room to move vfo. 


g. Loosen setscrews (4) on coupler between vio | 


and Autopositioner, 

h, Remove four tubes (5) adjacent to vfo and 
Autopositioner, 

i. To remove the vfo, tag and unsolder the vfo 
leads (6) from connectors P6 and P9-31 and the other 
internal connections in the module. Note placement 
of these leads on rf translator chassis. The vfo may 


then be lifted from rf translator, 


j. Refer tofigure 6-29. Remove 3/8-~inch flatted shaft 
(7) directly above 25-pin connector (8) by loosening 
clamp (9) on gear that drives the shaft. Pull shaft 
out through gear, 

k, Remove two screws (10) holding 25-pin connector 


to bottom of rf translator chassis, 


1, Refer to figure 6-30, Remove idler gear (G9) 
which couples Autopositioner to slug rack gear, 
m, Refer to figure 6-30. Remove four screws (11) 
holding Autopositioner to gear plate, 

n, Carefully maneuver Autopositioner to free itfrom 
mounting plate. Remove Autopositioner by slowly lift- 
ing it from rf translator chassis, Be careful to not 
damage 28-position switch wafers when pulling 25-pin 
connector up through chassis, 
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Figure 6-28, RF Translator Module Al2, Top View 


6-197, DISASSEMBLY OF VFO. 


6-198. The vfo is a potted assembly and cannot be 
disassembled in the field. Any attempt to disassemble 
or adjust the vfo will result in misalignment and loss 
of accuracy. Ifthe source oftrouble has been definitely 
traced to the vfo, the vfo should be returned to the 
factory and replaced with a new unit. 


6-198A. REPLACEMENT OF VFO AND AUTOPO- 
SITIONER IN RF TRANSLATOR MODULE. 


NOTE 


Be sure Autopositioner is positioned to 500 ke 
before installing in rf translator, 


a, Refer to figures 6-28, 6-29, and 6-30, Carefully 
maneuver Autopositioner into position under gear 
plate, Place 25-pin connector (8) through 28-position 
switch to its position at bottom of module, Be careful 
not to damage switch wafers when placing connector 
through switch. 
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b, Replace four screws (11) holding Autopositioner 
to gear plate, Leave screws one-half turn loose, 

c, Position the two slug racks (12) at equal height 
above the chassis, 


Make certain that the two slug racks are 
equal in height above the chassis, The slug 
rack has no stops, Therefore, if racks are 
not positioned correctly at 500 kc, Autoposi- 
tioner could run rack beyond its design range, 
stretching and ruining the tapes, 


With slug racks in this position, place clamp on 
slug rack gear so that it is facing top of module, 
d. Replace idler gear (G9) that couples Autoposi- 
tioner gears to slug rack gear, 

e. Position Autopositioner inoversize mounting holes 
to remove as much backlash as possible in idler 
gear drive, Tighten four Autopositioner mounting 
screws (11). 
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Figure 6-29. RF Translator Module A12, Bottom View 


f, Fasten 25-pin connector (8) to bottom of rf trans- 
lator chassis with two screws (10), 

g. Replace 3/8-inch flatted shaft (7) above 25-pin 
connector by placing it through gear that turns shaft. 
h, Tighten clamp (9) that holds shaft. 

i. Position vfo shaft midway between end stops by 
positioning stop mechanism as_ shown in figure 
6-30A, 

j.. Place vfo in its position under Autopositioner. 
Run three vfo leads (6) through holes in rf translator 
chassis, and solder to connector P6 and P9-31 and 
internal connections in module, 

k, Replace four tubes (5) adjacent to vfo and 
Autopositioner, 

1, Rotate rear brackets (3) on vfo so that they can 
be fastened to rear plate, 

m., Replace four screws (2) fastening vfo brackets 
to rear plate and rf translator chassis. 

n, Place the coupling shaft alignment tool (figure 
6-28) between the coupling disc on vfo shaft and the 
brass, center disc. Press the coupling disc snugly 
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against the alignment tool and tighten the two set 
screws of the coupling disc. 


Refer to figure 6-28. Use of the 0.10-inch 
coupling shaft alignment tool is required for 
optimum mechanical adjustment, The allow- 
able tolerance between the coupling faces is 
0.005 in, to 0.015 in. An excessive gap (above 
0.015 in.) will reduce tuning reset accuracy 
due to backlash; not enough gap (below 0.005 
in.) will cause mechanical distortion trans- 
mitted to the vfo tuning element, resulting in 
poor (nonlinear) tracking, 


o. Refer to paragraph 6-207, steps v through aa 
for slug rack alignment. Refer to paragraph 6-213, 
steps n and o for vfo alignment, 
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Figure 6-30. RF Translator Module Al2, Gear Plate 


6-199. REPAIR. 


6-200. After making detail part replacement as re- 
quired, reassemble the module by reversing the re- 
moval procedures. 


6-201. ALIGNMENT AND ADJUSTMENT. 


6-202. To align and adjust the rf translator module, 
proceed as shown in the following paragraphs. 


6-203. Receive/transmit gain balance adjustment is 
as follows: 

a. Remove rf translator module Al2 from the chassis 
of RT-648/ARC-94. Remove the bottom cover plate of 
the module. 

b. Refer to the schematic diagram, figure 7-12, and 
locate capacitor A1l2C61 in the driver compartment of 
rf translator module A12. 

c. Select a new value for A12C61 from the complement 
of values (given in the illustrated parts list) that will 
hold the voltage at the HEADSET jack to the proper 
value. 

d. Repeat the procedures of paragraph 6-188 to be 
certain the minimum standards have been met by 
Al12C61 replacement. 

e. Replace the bottom cover of rf translator module 
Al12, and secure all screws. 


6-204. Procedures in paragraphs 6-205 and 6-206 cor- 
rect out-of-tolerance indications attestpoints Jand J8 
in megacycle-frequency stabilizer module A10. 


6-205. Adjust hf oscillator as follows: 


NOTE 
Do not use module extender. 
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a. Set C-3940/ARC-94 mode selector to AM, andad- 
just frequency selectors until dial indicates one ofthe 
out-of-tolerance readings. 

b. Connect the de probe of the dc vtvmto megacycle- 
frequency stabilizer module A10, test point J. 

c. Tune the 51J receiver to the hf oscillator frequency 
corresponding to the RT-648/ARC-94 (see table LIV), 
and loosely couple the 51J antenna to oscillator tube 
Vil. 

d. Key RT-648/ARC-94, and adjust appropriate coil 
(marked on the side cover) for megacycle band set on 
the C-3940/ARC-94 until de vtvm indicates 7.0 +0.5 
volts dc. 

e. Use the 51J receiver todetermine that the hf oscil- 
lator is locked to the correct frequency. If frequency 
is incorrect, readjust coil until vtvm indicates +7 +0.5 
volts de and the frequency is correct. 

f. Repeat procedures outlined in d and e on all indi- 
cated out-of-tolerance frequencies, and adjust proper 
coil for each band. If insufficient inductance exists in 
any one band, readjustment of the common shunt core 
should bring the total inductance to the proper value. 
Changing the common core will require readjustment 
of all other coils. The common core is marked ''C" 
on the side cover. 

g. Connect ac probe of dc vtvm to test point L17 
through test probe no. 2 supplied in the 678Y-1. Ob- 
serve that indication is more than 0.8 volt ac. 


NOTE 


If indication observed in step g is less than 0.8 
volt ac, perform procedures outlined instepsh 
through 1. 

h. Set frequency at C-3940/ARC-~-94 to 6.000 me. 
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i. Adjust bottom slug of variable transformer T5 
(location of transformer T5 shown on top cover) for 
maximum output at test point L17. 

j. Set frequency at C-3940/ARC-94 to 14.000 mc, 
and adjust top slug of T5 for maximum output at test 
point L17. 

k, Set frequency at C-3940/ARC-94 to 29.000 mc, and 
adjust trimmer C187 (location shown on top cover) for 
maximum output at test point L17. 

1. Repeat procedures outlined in steps hthroughk for 
a final adjustment. 


6-206. Adjust 17.5-mce oscillator as follows: 


NOTE 


Do not use module extender. 


a. Set the C-4930/ARC-94 mode selector to AM, and 
set the frequency to 2.1000 mc. 

b. Connect the de vtvm to test point J8 on the 
megacycle-frequency stabilizer, Collins part number 
544-9289-005, or to J2 on the megacycle-frequency 
stabilizer, Collins part number 528-0329-005. Tune 
the 51J to 17.5 mc, and loosely couple its antenna to 
17.5-mc oscillator tube V10. 

c. Adjust L90 in the lower right corner of the rf 
translator until the oscillator locks on 17.5 mc. 

d. Adjust L90 for +7 +0.5 volts dc on the vtvm. 

e. Connect an ac vtvm to test point L16, and adjust 
T4 for a maximum reading. 


| 6-207. Adjust rf turret coils as follows: 

a. Install module extender between chassis and rf 
translator module Al2. 

b. Set the C-3940/ARC-94 mode selector to AM, and 
adjust frequency until dial indicates 2 mc. 

c. Remove coaxial jumper from jack J34. 

d. Connect signal generator through 6-db pad to jack 
J34, and adjust signal generator for 500-kc output. 

e. Connect vtvm to driver plate load. 

f. Key the RT-648/ARC-94, and adjust signal genera- 
tor to give an rf output of 30 volts. Loosely couple 
the 51J receiver antenna to driver tubes, V6 and V7, 
to monitor the rf translator output. Use the 51J '"'S" 
meter indication to determine that rf coils are being 
peaked at the correct frequency in the following steps. 


Do not allow rf output voltage to exceed 40 volts 
in the following steps. If necessary, decrease 
signal generator output level to keep rf output 
voltage below 40 volts. 


g. Adjust all DRIVER PLATE turret coils for maxi- 
mum rf output. Rotate coils one position at a time by 
changing C-3940/ARC-94 frequency in 1-mc steps. 
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h. Adjust RF AMP PLATE coils for maximum rf 
output. 

i. Adjust RF AMP GRID coils for maximum rf output. 
j. Adjust MIXER PLATE coils for maximum rf output. 


NOTE 


If the preceding steps failed to restore the 
module to normal operation, perform proce- 
dures outlined in steps k through u. 


k. Remove the cover over the turrets. 

1. Set the C-3940/ARC-94 mode selector to AM, 
29.900 mc. 

m. Key the RT-648/ARC-94, and adjust trimmers 
C103, C65, and C27 (location shown on turret cover) 
for maximum rf output. 

n, Tune to 29.000 mc. Adjust turret coils L74B, 
L56B, L36B, and L22B for maximum output. 

o. Repeat steps m and n as necessary. 

p. Tune to 2.000 mc. Adjustturret coils L43A, L234, 
and L9A for maximum output, 

q. Set the C-3940/ARC-94 to AM, 2.900 mc. 

r. Key the RT-468/ARC-94, and adjust trimmer coils 
L42, L38, and L7 for maximum output. 

s. Repeat steps p through r. 

t. Replace the turret cover. 

u. Repeat steps f through j. 


NOTE 


If the preceding steps failed to restore the 
module to normal operation, perform proce- 
dures outlined in steps v through aa. 


v. Remove bottom cover from module. 

w. Position the module to 2.500 mc and determine 
that both racks are equal height above the chassis. 
If not, loosen clamp on slug rack gear, and carefully 
position racks to equal height above the chassis. 
Tighten clamp on slug rack gear. 

x. Position the module to 2.000 mc. 

y. Adjust the cores on the slug rack until insertion 
as measured from the bottom of the forms is as 
follows: C139, 1/8-inch insertion; L59, 11/32-inch 
insertion; and L40, L37, L6, 1/4-inch insertion. 
z. Replace the bottom cover on the module. 

aa. Repeat steps k through u. 


6-208. Adjust variable frequency if. as follows: 


NOTE 


Perform this adjustment only if the previous 
adjustments failed to restore the module to 
proper operation. 
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a. Set C-3940/ARC-94 mode selector to AM, and 
adjust frequency selectors until dial indicates 8.999 
me, 

b. Remove bottom cover from module, and install 
module extender between chassis and rf translator 
module Al2. 

c. Remove coaxial jumper from jack J34 on the module 
extender. 

d. Remove coaxial block on module extender marked 
jacks J30 and J31, and insert driver load in place 
of block. Be sure that load is properly connected. 
Refer to table LXI, transmit gain check. 

e. Connect signal generator to jack J34 on module 
extender. Ground pin 1 of rf amplifier V4 or V5. 


NOTE 


When using HP-606A, connect 6-db pad be- 
tween jack J34 and signal generator output. 


f. Connect vtvm to test point L13. 

g. Set signal generator to 500-ke output. Disable the 
hf oscillator by pulling tube V11. 

h. Key RT-648/ARC-94 by operating KEY switch on 
678P-1. Increase signal generator output level until 
vtvm indicates 0.5 volt. 


NOTE 


A signal generator output level of from 10,000 
uv to 30,000 uv should be required. 


iL Adjust coils L2, L3, and L4 (location shown on 
top cover) for maximum output as indicated on 
ac vtvm. Vary signal generator output as each coil 
is adjusted to maintain a constant output. Adjust 
core of L130 (located near V2) for maximum output. 
Two peaks may be obtained; tune to peak with 
greatest output. On rf translators with MCN below 
1508, capacitor C273, located on bottom in V1 com- 
partment, replaces L130. On these units adjust C273 
for maximum output. 

j. Set frequency at C-3940/ARC-94 at 8.000 mc. 
k. Adjust trimmer capacitors C7, C10, and C13 
(shown on top cover) for maximum output 

1. Repeat procedures outlined in steps g through k 
until coils track from 8.000 mc to 8.999 mc. 

m. Set frequency at C-3940/ARC-94 to 8.000 mc 
and note indication on ac vtvm. 

n. Change frequency in approximately 100-kc steps 
from 8.000 mc to 8.999 mc, and note the indication 
on the vtvm at each setting. The output shall not 
vary by more than 6 db, or a 2-to-1 change. 

o. Replace tube V11. 

p. Remove ground from pin 1 of rf amplifier V4 or 
V5. 
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6-209. Adjust 15-mc band-pass filter as follows: 


NOTE 


Perform this adjustment only if the previous 
adjustments fail to restore the module to 
proper operation between 2.000 and 6.999 
mc. 


a. Set C-3940/ARC-94 mode selector to AM and 
adjust frequency selectors until dial indicates 6.5mc. 
b. Install module extender between the chassis and 
rf translator module A12. 

ce. Connect signal generator to jack J34 on module 
extender and adjust output to 500 kc. 


NOTE 


When using HP-606A, connect 6-db pad be- 
tween J34 and signal generator output. 


d. Connect ac probe of vtvm to test point L13 
through test probe No. 2. Key the RT-648/ARC-94 
and increase signal generator output level until 
approximately 0.2 volt is indicated on vtvm. 


NOTE 


The 17.5-mc oscillator should be operating 
properly and locked at this point. 


e. First adjust coil L123, then coil L128 (these are 
two bottom coils located on end of module) for maxi- 
mum output as indicated on vtvm. 

f. Set frequency at C-3940/ARC-94 to 6.000 mc, and 
observe indication on vtvm. 

g. Set C-3940/ARC-94 frequency to 6.999 mc, and 
observe indication on vtvm. Output should not change 
more than 6 db, a 2-to-1 change from 6.000 to 6.999 
mc. 


NOTE 


If procedures outlined in steps e, f, and g do 
not correct the difficulty, perform procedures 
outlined in steps h through t. 


h. Remove bottom cover from module. 

i. Set frequency at C-3940/ARC-94 to 6.500 mc. Set 
signal generator to 15.000 mc. 

j. Short grid of 17.5-mec oscillator (pin 1 of V10) to 
ground. 

k. Connect signal generator to grid of 17.5-mc mixer 
V2, pin 2. 
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NOTE 


When using HP-606A, connect 6-db pad in 
series with signal generator output. 


1. Connect vtvm to plate of V2, pin 1 or 6. 


NOTE 


Test points mentioned in following steps are 
located on plate holding bandpass filter. Refer 
to side cover for filter location. 


m. Short test point no. 1 toground, andadjust variable 
inductor L123 for maximum output as indicated on 
vtvm. Increase signal generator output level until 
vtvm indicates 0.5 volt ac. 

n. Remove ground from test point no. 1, and ground 
test point no. 2. 

o. Adjust coil L125 for a dip on vtvm. 

p. Remove ground from test point no. 2, and ground 
test point no. 3. 

q. Adjust variable inductor L126 for maximum output 
on vtvm. 

r. Remove ground from test point no. 3, and ground 
test point no. 4. 

s. Adjust variable inductor L127foradip onthe vtvm. 
t. Remove ground from test point no. 4, and adjust 
coil L128 for maximum output on vtvm. 


6-210. If driver tubes A12V6 and A12V7 are re- 
placed, driver and amplifier neutralization must be 
performed. Replace the tubes and tube shields. 


NOTE 


Rf circuits must be aligned before neutralizing. 
DRIVER PLATE, RF AMP PLATE, and RF 
AMP GRID must be tuned for maximum output 
before proceeding with neutralization. 


a. Apply power, and select AM mode and 29.500 me. 
Key the RT-648/ARC-94 to allow the power amplifier 
to tune. Unkey. Set mode switch on C-3940/ARC-94 
to OFF, 

b. Connect rf vtvm to test point L (driver grid). 

c. Uncover the power amplifier module, and remove 
the small plate supporting the power amplifier screen 
grid test point. Al1V1 tube socket and tube grid 
terminal (at 100-ohm resistor A11R18). Attach a 
0.01-uf capacitor to this terminal, and attach the 
signal generator output to the other end of the 
capacitor. 
da. Tune the signal generator to 29.500 mc, and 
adjust output level to obtain a reading on the rf 
vtvm at test point L with feedback switch A12S15 
tuned off (counterclockwise). 
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e. Adjust A12C128 for minimum voltage at test point 
L. 

f. Disconnect the signal generator, and remove the 
0.0i-uf capacitor from A11R18. Replace the small 
plate and the cover. Tighten the cover securely on 
power amplifier All. 

g. Connect the ac probe of the vtvm to the adapter at 
RT-648/ARC-94 ANT. test point 51. 


NOTE 


The basic test setup is still used, The 50~ohm 
dummy load in the 678P-1 is connected to the 
ANT. output circuit. : 


h. Override the tgc using the 678Z-1 as follows: 

(1) Connect J2-FREQ DIVIDER on the 678Z-1 to 
frequency divider Al test point A1l0 (see figure 
6-27A). 

(2) Connect J2-IF TRANS on the 678Z-1 to if. 
translator A3 test point J2 (figure 6-27A). Connect 
GRND jack on the 678Z-1 to chassis. 

(3) Set TGC & CAPTURE RANGE control on 678Z-1 
to. maximum counterclockwise position. Set mode 
switch on C-3940/ARC-94 to AM. 


Do not inject any signal into the RT-648/ 
ARC-94 as it will be damaged if more than 
100 watts AM or 400 watts PEP (SSB) are 
produced with tgc over-ridden. 


(4) Key the RT-648/ARC-94, and adjust TGC & 
CAPTURE RANGE control for approximately 50 volts 
rms at ANT, test point 2. Donot exceed 90 volts rms. 
i. After overriding tgc, continue to key and adjust 
A12C141 for power amplifier neutralization while 
moving roller coil gear A11G4 with the fingers. 
Capacitor A12C141 is correctly adjusted when equal rf 
output is obtained on both sides (Symmetrical) of the 
tuned position of the roller coil. 

j. Adjust feedback neutralization. Turn switch 
A12S15 back on. Readjust TGC & CAPTURE RANGE 
control on the 678Z-1, if necessary, to maintain 
approximately 50 volts rms at ANT. test point 51 while 
keying. 

k, Adjust Al2C127 for the same symmetrical indi- 
eation obtained in step i above. 

1. Disconnect 678Z-1 test leads for modules. The 
effectiveness of the above procedure depends upon 
how well A12C128 is adjusted for minimum voltage 
at rf driver grid test point L, Repeat the procedure 
if necessary to assure this. 

m. Recheck for 72-volt rms (nominal) rf output 
according to paragraph 6-182c. 


6-211. During this procedure, the DRIVER PLATE, 
RF AMP PLATE, RF AMP GRID, and MIXER PLATE 
turret coils must be kept adjusted for a maximum 
indication on the vtvm. These turret coils are found 
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silkscreened on the turret cover after the top cover 
of the module is removed, 


] 6-212. Deleted. 


6-213, To adjust tracking of the variable frequency 
oscillator, proceed as follows: 

a, Determine allowable tracking limits for variable 
frequency oscillator under test at various operating 
frequencies using procedure given in steps a through 
g. 

b, Refer to graph, frequency data chart, and sample 
variable frequency oscillator offset markings shown 
in figure 6-31. Offset markings are stamped on the 
vfo case for frequency extremes (3.500 mc and 
2,501 mc), Obtain these markings from the vfo case 
and plot them ona graph with coordinates similar to 
figure 6-31, Draw a straight line between two points 
just plotted, 

c. At 3.500-me end (left) of graph, plot two points 
300 cps above and below end of line. 

d. At 2.501-me end (right) of graph, plot two points 
300 cps above and below end of line. 

e. At 2.400 mc, plot two points 1200 cps above and 
below line. 

f. At 2.600 mc, plot two points 1200 cps above and 
below line. 

g. Connect four points above and below lineas shown 
in sample graph. Shaded area enclosed by connecting 
lines defines allowable tracking limits for variable 
frequency oscillator being adjusted (when it is unlocked 
from frequency~stabilizing circuits), 

h. Calibrate 678Z-1 (see paragraph 2-16). Connect 
678Z-1 to the RT-648/ARC-94 as stated in table 
XII for each position of the FUNCTION SELECTOR 
switch. 

i. Apply power to RT-648/ARC-94. Set FUNCTION 
SELECTOR switch on 678Z-1 to OFF-SET ADJUST. 

j. With test point D3 shorted to ground, adjust OFF- 
SET ADJUST control R2 on the 678Z-1 for a null 
with the X10 METER SENSITIVITY switch depressed. 
k. Set FUNCTION SELECTOR switch in 678Z-1 to 
70K-5 VFO BIAS position. With test point D3 shorted 
to ground, adjust R62 (VFO BIAS ADJUST) in kilocycle- 
frequency stabilizer module for an exact null with 
X10 METER SENSITIVITY switch depressed. 

1. Set C-3940/ARC-95 mode selector to AM, and 
adjust frequency selectors until dial indicates 9,000 
mc, Set FUNCTION SELECTOR switch on 678Z-1 
to 10KC CONTROL BIAS (+20V). With test point D3 
Shorted to ground, adjust R63 (10KC CONT BIAS 
ADJUST) on kilocyle-frequency stabilizer module A4 
for an exact null on the meter with the X10 METER 
SENSITIVITY switch depressed. 

m. Connect frequency counter to test point L15 
(variable frequency oscillator output) on r-f trans- 
lator module Al2, through probe No. 2 supplied in 
Maintenance Kit 678Y-1. 

n, Set C-3940/ARC-94 mode selector to AM, 9.999 
mc. With test point D3 grounded, counter should 
indicate frequency of 2,501,000 cps +2.5-me offset 
(cps) +3800 cps. If it does not, loosen coupler on vfo 
shaft by loosening two setscrews oncoupler. Manually 
position this shaft until counter indicates 2,501,000 
cps +2.5-mc offset +100 cps. Tighten shaft couplers 
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on both Autopositioner and variable frequency 
oscillator. 

o, Set the C-3940/ARC-94 to 9.000 mc. Counter 
should indicate 3,500,000 cps +3.5-me offset (cps) 
+300 cps. If it does not, adjust L2 in variable fre- 
quency oscillator to a frequency of 3,500,000 cps 
+3.5 mc offset (cps) +100 cps. 

p. Repeat steps n and o until proper indications are 
obtained. 

q. Check variable frequency oscillator tracking by 
setting C-3940/ARC-94 to each of the frequencies 
given in frequency data chart of figure 6-31, and 
measuring the variable frequency oscillator frequency 
with test point D3 grounded. Recycle with the 100-kc 
control in each position to cause the Autopositioner 
to approach from the opposite direction and measure 
vfo frequency. Refer to graph which was plotted 
earlier to obtain tracking limits. Record frequency 
data in UNLOCKED column on frequency data chart, 
figure 6-31. 

r. Remove short from test point D3 in kilocycle- 
frequency stabilizer module A4, © 


6-214. Mechanical adjustments for r-f translator 
module Al2 include the Autopositioner alignment 
and check, the turret alignment, and the slug rack 
alignment procedures. 


6-215. Align and check the mechanical component 
of the Autopositioner subassembly by performing the 
following procedure (see figure 6-32). 

a. Set mode selector on C-3940/ARC-94 to OFF. 
Fasten Autopositioner submodule to r-f translator 
module A12 extender using special attachment sup- 
plied with Maintenance Kit 678Y-1 for the 
RT -648/ ARC -94, 

b. Check to see that actuating leaf or reversing 
switch is visible in both operating positions through 
hole in switch mounting bracket. 

c. Check that gap between contacts 3 and 4 on 
solenoid relay (with pawl in notch) is at least 0.015 
inch (figure 6-32 (B)). 

d. Check that contacts 3 and 4 on solenoid relay 
are closed when pawl engages notched wheel by at 
least 0.005 inch. 

e. Check that gap between contacts 5 and 6o0n solenoid 
relay (with back of pawl against solenoid housing) is 
at least 0.015 inch. 

f. Rotate 1-kc cam by hand until hole in cam is 
adjacent to cam follower. Set frequency to x.000 mc, 
any megacycle band. MOMENTARILY switch mode 
selector on C-3940/ARC-94 to USB, then back to OFF. 
While doing this, observe direction of rotation of 
camshaft from gear-plate side. When viewed from 
this side, shaft must rotate counterclockwise. 


Cam will be damaged if it rotates clockwise. 


g. Push actuating leaf of reversing switch toward 
cam. MOMENTARILY turn mode selector to USB and 
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(A) Sample VFO Offset Markings (B) Sample Graph 


+3000 


+2000 


amt 
5 se MM oo 
cs in COG, Tn | 


aie 


is Corre 


VFO 3,500 3.000 


DEVIATION (CPS 


10,000 10.500 
MEGACYCLES 


(C) Frequency Data Chart 


OPERATING NOMINAL VFO UNLOCKED 


FREQUENCY FREQUENCY 
(me) (mc) VFO FREQUENCY LIMIT 
(from graph) 


Figure 6-31. Variable Frequency Oscillator, Sample Data for Tracking Adjustment 
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back to OFF. The clutch gear should then rotate 
clockwise as viewed from gear-plate side. With leaf 
in opposite position, clutch gear rotation should be 
in opposite direction. If directions of rotation are 
improper, rewire reversing switch as shown infigure 
6-32(A). 

h. Attach calibrated disc and pointer supplied in 
Maintenance Kit 678Y-1 to Autopositioner output shaft. 
Check that disc rotates one position for each 1-kc 
change in frequency, 10 positions for each 10-kec 
change, and one revolution for each 100-kc change. 


6-216. Align r-f translator module A12 turret by 
performing the following procedure (see figure 6-33), 
a. With frequency selector positioned to 2.000 mc, 
adjust turret drive shaft so that 2-mc turret contacts 
(identified by color coding) are centered on fixed 
contacts. Tighten clamp screw. 

b, Adjust band-switch shaft until clip is positioned 
as shown in figure 6-33, Tighten clamp screw. 
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6-217. Align r-f translator module Al2 slug rack by 
performing the following procedure: 

a. Set C-3940/ARC-94 to 2.500 mc. 

b. Observe whether both slug racks are at equal 
heights above the chassis. If they are not, follow 
procedure outlined in paragraph 6-207, steps v through 
aa. 


6-218. PREPARATION FOR USE. 


6-219, Install the repaired and aligned r-f trans- 
lator module into Radio Receiver-Transmitter 
RT-648/ARC-94 and connect to the bench test setup. 
Perform the system performance checks given in 
paragraph 5-27. If the results of these tests are 
satisfactory, remove the component from the bench 
test, disconnect all test equipment, and replace the 
component covers. The RT-648/ARC-94 is ready for 
use, 
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(A) REVERSING SWITCH TERMINAL IDENTIFICATION 


(8) SOLENOID RELAY TERMINAL IDENTIFICATION 


SWITCH ROTOR 
NOTCH ON THIS SIDE 


(0) 


(C) | KC SWITCH ALIGNMENT 


SWITCH ROTOR 
NOTCH ON THIS SIDE 


(D) 10 KC SWITCH ALIGNMENT 


Figure 6-32, Autopositioner, Mechanical 
Adjustment, Alignment, and Checks 
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ROTOR BLADE IN 
FIRST CLIP BELOW 
MOUNTING HOLE 


st2 
(CLOSEST TO 
GEAR PLATE) 


FIXED CONTACT 
ALIGNED WITH 2MC 
{COLOR CODED) CONTACTS 


Figure 6-33, R-F Translator Module A12, Turret Alignment 
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TABLE LXV, R-F TRANSLATOR MODULE Al12, 
SAMPLE DATA SHEET 


CHART 
TRANSMIT GAIN CHECK 


FREQUENCY [INPUT |] FREQUENCY | INPUT 
(mc) (uv) (mc) (uv) 
3.000 
4.000 ? 


[20.000 | | 20000 | 
[21.000 | | 21000 | 
[22.000 | | 22.009 | 
[23.000 | | 20.009 | 
[24.000 | | 2000 | 
a 
7 


29.000 
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TABLE LXV, R-F TRANSLATOR MODULE Al2, 
SAMPLE DATA SHEET (Cont) 


QUANTITY BEING T14E-() Pee 
MEASURED SETTING KEYED (X) 
Receiver gain 
sensitivity 
Age characteristic -——__} 
Ld 


Test point check Vio output voltage 
H-f oscillator output 
voltage 


17.5-me oscillator ‘ -6. 0.9 to 2.0 volts 
output voltage ac (2.000 to 6.999 
- mc). 0 volt (7.000 
to 29.000 me). 


Transmit test i Same as test point 
point check check. 


0.05 to 0.35 volt ac. 


0.05 to 0.2 volt ac. 
2.0 to 4.5 volts ac. 


Part of Minimum 


Performance Standards |Performance Standards 


Part of Minimum 


Transmit gain Driver plate {Signal generator output Not more than 
check load voltage (40-volt r-f 5000 uv. 
driver output) 


Not more than 5000 
uv. Not more than 4- 
to-1 variation from 
2.000-me setting. 


Not more than 5000 
me chart. . Juv. Not more than 4- 
to-1 variation on any 
Transmit spurious Driver plate |R-f driver output voltage] AM, 25.999 Not more than 1.0 
load volt ac. 
Same Same AM, 23.999 Not more than 1.0 
volt ac. 
Same Same AM, 21.999 Not more than 1.0 
volt ac. 
Feedback 
neutralization 


Part of Minimum 
Performance Standards 


Part of Minimum 
Performance 
Standards 


Band-switch 
alignment 
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€ | RADIO SET CONTROL 
/ C-3940/ARC-94 
oo MAINTENANCE 


co 
* 
RADIO SET CONTROL C-3940/ARC -94 
- Paragraph Number 
REMOVAL 6-222 
PREPARATION FOR USE 6-224 


Figure 6-34. Radio Set Control C-3940/ARC-94, Maintenance Marker 
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6-220. RADIO SET CONTROL C-3940/ARC-94. 


6-221. Testing and trouble shooting of the C-3940/ 
ARC-94 are performed with the C-3940/ARC-94 con- 
nected to the bench test setup (figure 5-2) to which 
an RT-648/ARC-94 is connected which is known to 
be in good operating condition. As the circuits of the 
C-3940/ARC-94 are relatively simple, no special 
performance tests are specified for testing the unit. 
Perform the system minimum performance tests to 
isolate troubles within the C-3940/ARC-94. When 
trouble is detected, utilize the schematic diagram 
(figure 7-15) and normal point-to-point trouble- 
shooting checks to find the trouble and repair the 
C-3940/ARC-94. 
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6-222. REMOVAL. 


6-223. Access to the detail parts of the C-3940/ 
ARC-94 is accomplished by turning the two Dzus 
fasteners, located on the rear of the C-3940/ARC~94, 
1/4 turn counterclockwise. This loosens the cover 
for removal, 


6-224, PREPARATION FOR USE. 


6-225. Install the repaired Radio Set Control C-3940/ 
ARC-94 into the benchtest setup. Performthe system 
performance checks given in paragraph 5-27. If the 
results of these tests are satisfactory, remove the 
component from the bench test and disconnect all test 
equipment. The C-3940/ARC-94 is ready for use. 


PS 
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SECTION VII 
DIAGRAMS 


7-1. INTRODUCTION. listing the wire code and type of wire used. The 


7-2. The following section includes schematic dia- 
grams of the modules of RT-648/ARC-94 and a sche- 
matic diagram of Radio Set Control C-3940/ARC-94. 


module schematic diagrams are arranged.in module 
number order for ease of locating the desired sche- 
matic. The system interconnecting diagram is shown 
in figure 3-6. 


Also included in this section is a wire code legend 7-3. INDEX OF DIAGRAMS. 
Figure Title Page 
7-1 Radio Receiver-Transmitter RT-698/ARC-102 Chassis, Schematic Diagram. 7~4 j 
1-2 Frequency Divider Module Al, Schematic Diagram. AAG ina Tale at WIS 7-6 
7-3 R-F Oscillator Module A2, Schematic Diagram 7-7 
7-4 I-F Translator Module A3, Schematic Diagram 7-8 
7-5 Kilocycle-Frequency Stabilizer Module A4, Schematic Diagram . 71-9 
7-6 Low-Voltage Power Supply Module A5, Schematic Diagram . 7-10 
7-7 Electronic Control Amplifier Module A6, Schematic Diagram . 7-11 
7-8 Three-Phase High-Voltage Power Supply Module A7, Schematic Diewan 7-12 
7-9 AM/Audio Amplifier Module A9, Schematic Diagram : : 7-13 
7-10 Megacycle-Frequency Stabilizer Module A10 (Collins P/N: 544- "9289- 005), 

Schematic Diagram . Fi 7-14 
7-10A Megacycle- Frequency Stabilizer ‘Module A10 (Collins P/N: 528- -0329- 005), 

Schematic Diagram . : 6° Bh, Ee oe an BD te Rabe a 7-14C 
7-11 Power Amplifier Module All, Schematic Diagram - 7-14D 
7-12 R-F Translator Module A12, Schematic Diagram 7~16 
7-13 Autopositioner Submodule A12A1, Schematic Diagram debs at ves Vercak Bi 6 7-19 
7-14 Variable Frequency Oscillator Submodule A12A2, Schematic Diagram a i tn aa OR Boao 7~20 
7-15 Radio Set Control C-3940/ARC-94, Schematic Diagram din tas Stee ote SNe tes ay A 7-21 
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7-4. WIRE CODE LEGEND. 


EXAMPLES: 
UNSHIELDED WIRE, MIL TYPE B #22 AWG, WHITE WITH RED AND GREEN TRACERS: 
D A 9 25 4-1/4 
Type of Wire Size of Wire Color of Body Color of Tracers Length of Wire in Inches 


(Includes Stripping & Tinning) 
SHIELDED WIRE (SINGLE), MIL TYPE C, #15 AWG, WHITE WITH RED AND GREEN TRACERS: 
R D s 9 25 4-1/4 


Type of Wire Size of Wire Shielded Color of Body Color of Tracers Length of Wire in Inches 
(Includes Stripping & Tinning) 
SHIELDED WIRE (MULTIPLE), MIL TYPE B, #22 AWG, WHITE, AND WHITE WITH RED TRACER: 


D A s (9) (92) 4-1/4 
Type of Wire Size of Wire Shielded First Conductor Second Conductor Length of Wire in Inches 


(Includes Stripping & Tinning) 
TYPE OF WIRE CODE 
LETTER TYPE OF WIRE 


Cotton braid over plastic (formerly 
AN-J-C-48) 


SIZE OF WIRE CODE COLOR CODE 


OR LETTER 


Black 
Brown 

Red 

Orange 
Yellow 
Green 

Blue 

Violet 

Gray (slate) 
White 


Busbar, round tinned 


MIL-W-16878 type B (#20 and larger, 
600 volts) 


Miniature wire, MIL-W-16878 type B 
(#22 and smaller) 


Oo 


Extra flexible varnished cambric 


Kel-F (monochlorotrifluoroethylene) Light ereen 


Light blue 


T9ANA TM HDHANBMDIPWNHO 


Neon sign cable (15,000 volts) 


Silicone 


A 
B 
Cc 
D 

E 
F 
G 
H 
J 

K 
L 
M 
N 
Pp 

Q 
R 
T 

v 

WwW 
».4 
Y 
Z 


2B8rA SC HQ FF 


Single conductor stranded (not rubber 
covered) 


as) 


Single conductor stranded (rubber 
covered) 


MIL-W-16878 type C (1000 volts) 
Teflon, MIL-W-16878 type E (600 volts) 


MIL-W-16878 type D 
(3000 volts) 


Teflon, MIL-W-16878 
type EE (1000 volts) 


<A D0 © 


Acetate yarn, telephone type 
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TABLE LXVI, FACTORY CHANGES TO TRANSCEIVER CHASSIS 


MANUFACTURING CONTROL 


NUMBER (MCN) CHANGE 


Deleted L4 (was from pin 1 of K5 to Cl) 
Deleted L5 (was from pin 2 of K5 to C10} 
Deleted R17 (was from pin 7 of K8 to pin 1 of K8) 


Deleted parallel combination of C13, C14, and C15 (was 
from pin 4 of K8 to pin 1 of K8) 


Deleted CR6 (was from pin 5 of K10 to ground) 
Added S2 

Added C16, C17, C18, C19, C20, and C21 
Changed CR1 and CR2 from 1N39 to FD1009 
Added R26 and R27 

Added C25, C26, C27, and C28 

Added R30, R31, R32, R33, and R34 

Added CR7, CR8, CR9, and CR10 

Added L10 


Deleted Ril (was from R12 to El) 


Added CR11 


Changed K8 from 18 voit delay relay to delay interlock relay 


Changed K10 from Delay interlock relay to 18 volt delay 
relay 


Added CR6 
Added R22, R23, R24, and R25 
Added C13 


Added Q1 
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Figure 7-1. Radio Receiver-Transmitter RT-698/ARC-102 Chassis, Schematic Diagram (Sheet 1 of 3) 
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Figure 7-1. Radio Receiver-Transmitter RT-698/ARC-102 Chassis, Schematic 
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Figure 7-1. Radio Receiver-Transmitter RT-698/ARC-102 Chassis, Schematic Diagram (Sheet 3 of 3) 
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TABLE LXVII FACTORY CHANGES TO FREQUENCY DIVIDER MODULE Al 


MANUFACTURING CONTROL 
NUMBER (MCN) 


Revised 15. July 1964 


CHANGE 


Added R9 
Changed R34 from 17,600 ohms to 19,600 ohms 


Changed transistors Q1, Q2, 93, Q5, Q7, Q8, Q9, Ql1, and 
Q14 from 2N1285 to 2N2188 


Changed CR5 from 1N627 to 1N270 


Removed R33 and grounded CR5d and L6 
Changed Q10 from 2N491 to 2N1671B 


Changed C7 from 2200 pf to 1800 pf 
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TABLE LXVIT. FACTORY CHANGES TO R-F OSCILLATOR MODULE A2 


MANUFACTURING CONTROL 
(NUMBER (MCN) Seas 


Deleted C3 (was from Q9 to C35) 


Changed capacitors C15, C16, and C26 from 5000 pf to 4700 
pf 


Changed L8 from 1 mh to 1.1 mh 
Changed C33 from 2700 pf to 2500 pf 
Changed C26 from 4700 pf to 3300 pf 
Added C34 

Changed C32 from 0.02 uf to 0.01 uf 
Added C41 

Added R47 

Changed C21 from 0.01 uf to 4700 pf 


Changed C22 from 0.1 uf to 0.047 uf 


Changed R40 and R45 to selected values 
Changed C18 from 1000 pf to 2200 pf ci 


Changed R25 from 2700 ohms to 4700 ohms 
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Figure 7-3. R-F Oscillator Module A2, Schematic Diagram 
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Figure 7-4. I-F Translator Module A3, Schematic Diagram 
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TABLE LXIX. FACTORY CHANGES TO I-F TRANSLATOR MODULE A3 


€ MANUFACTURING CONTROL 
(NUMBER (MCN) eee 


Changed CR7 from HD2120 to 1N645 
Replaced C80 (1 uf) with C81 (43 uf) 

Deleted R48 (was from R4 to pin 19 of plug 4) 
Changed C20 from 6.8 uf to 15 uf 


Deleted parallel combination of C77, C78, C79, and R42 (was 
* from C21 to ground) 


Added C77 

Replaced C77 (220 uf) with C82 (220 uf) 

Deleted L7 (was from C77 and C60) 

Changed C13 from 22 uf to 220 uf 

Changed L6 from 2 mh to 2.2 mh 

Changed Q2, Q3, Q4, and Q5 from 2N274 to 2N2188 
cc Changed C10, C11, C12, and C15 from 0.05 uf to 0.02 uf 
be Changed R22 from 5600 ohms to 12,000 ohms 


Changed C20 from 15 uf to 27 uf 
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TABLE LXX. FACTORY CHANGES TO KILOCYCLE-FREQUENCY STABILIZER MODULE A4 


MANUFACTURING CONTROL 


NUMBER (MCN) Cuan 


Changed Q10 from 2N1139 to 2N706 : 
Changed C49 from 1000 pf to 1500 pf aa 
Changed C17 from 510 pf to 270 pf 

Changed R13 from 12,000 ohms to 39,000 ohms 
Changed C15 from 200 pf to 180 pf 

Changed R9 from 33 ohms to 10 ohms 

Changed R8 from 47,000 ohms to 150,000 ohms 
Changed Cl from 18 pf to 10 pf 

Changed R41 from 47,000 ohms to 82,000 ohms 
Changed R44 from 1500 ohms to 820 ohms 
Changed R44 from 820 ohms to 1500 ohms 
Changed R41 from 82,000 ohms to 47,000 ohms 
Changed C49 from 1500 pf to 1000 pf 

Changed R8 from 150,000 ohms to 47,000 ohms 
Changed R9 from 10 ohms to 33 ohms 

Changed Cl from 10 pf to 18 pf 

Changed CR1 and CRil from 1N926 to 1N3064 
Changed CR9 and CR10 from 1N926 to 1N3064 
Changed Q12 from 2N1285 to 2N1132 

Changed Q9 from 2N332 to 2N706 

Changed Q11 from 2N128 to 2N706 

Changed R44 from 1500 ohms to 2700 ohms 
Added C124 and C125 

Changed C43 from 270 pf to 56 pf 

Deleted CR16 (was from R43 to C30) 

Deleted RT1 (was in parallel with R43) 

Deleted R60 (was from R42 to ground) 

Changed R45 from 3900 ohms to 2700 ohms 
Changed R42 from 2700 ohms to 10,000 ohms 
Changed R41 from 47,000 ohms to 56,000 ohms 
Changed C45 from selected value to 5N1800 
Changed C53 from 1200 pf to 470 pf 

Changed C36 from 680 pf to 220 pf 

Changed Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q14, Q15, Q16, Q17, 
Q18, and Q19 from 2N1285 to 2N2188 

Changed C17 from 270 pf to 150 pf 

Changed R7 from 150,000 ohms to 180,000 ohms 
Changed R10 from 150,000 ohms to 180,000 ohms 
Changed R21 from 240 ohms to 2200 ohms . 
Changed R22 from 4700 ohms to 2700 ohms : 
Changed R72 from 150,000 ohms to 120,000 ohms 

Added CR17 

Changed C43 from 56 pf to 82 pf 

Changed R44 from 390 ohms to 560 ohms 

Changed C124 to C126 and C125 to C127 
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Kilocycle- Frequency Stabilizer Module A4, Schematic Diagram 
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NOTE: 
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Figure 7-6. Low-Voltage Power Supply Module A5, Schematic Diagram 
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TABLE LXXI. FACTORY CHANGES TO ELECTRONIC CONTROL AMPLIFIER MODULE A6 


MANUFACTURING CONTROL 


NUMBER (MCN) CHANGE 


Changed R6 from 100 ohms to 120 ohms 
Added R27 
Changed R6 from 120 ohms to 56 ohms 


Changed R14 from 220 ohms to 100 ohms 


NOTES: 


l. UNLESS OTHERWISE INDICATED ALL CRI 
RESISTANCE VALUES ARE IN OHMS. PS6903 cR2 


2. REFERENCE DESIGNATIONS ARE PS6903 
ABBREVIATED. PREFIX THE DESIGNATION 
WITH A6. 
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Figure 7-7. Electronic Control Amplifier Module A6, Schematic Diagram 


Revised 15 July 1964 7-11 


Section VII NAVWEPS 16-30ARC94-1 


+250V DC OUT 
+27.5 VDC DELAYED 


+400V DC 
+250 VDC OUT 


KEYLINE 
HV METER LINE 


~ POWER IN 


FIL COMMON 

11SV 400 CPS COMMON 
1tSV 400 CPS IN 
+1500 VDC OUT 


+27.5 VDC FIL 
bs VOLTAGE 


20 al 23 22 


R7 R6 R5 
220K 220K 220K 220K 


. CRI THRU CR36 ARE INI492 TYPE. 
. C7 THRU C24 ARE 1000 UUF. 
- UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES ARE IN OHMS 
AND ALL CAPACITANCE VALUES ARE IN PICOFARADS. 
. REFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATIONS WITH A7. 


Figure 7-8. Three-Phase High-Voltage Power Supply Module A7, Schematic Diagram 
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Section VII 


TABLE LXXII. FACTORY CHANGES TO THREE-PHASE HIGH-VOLTAGE POWER SUPPLY MODULE A7 


MANUFACTURING CONTROL NUMBER 
(MCN) 
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CHANGE 


Added CR387 and CR38 
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TABLE LXXIIl. FACTORY CHANGES TO AM/AUDIO AMPLIFIER MODULE A9 


MANUFACTURING CONTROL 


NUMBER (MCN) CHeNee 


Deleted R42 (was from J2 to ground) 


Changed R49 from 47,000 ohms to 33,000 ohms 


Changed transistors Q3, Q4, Q5, Q6, and Q7 
from 2N274 to 2N2188 


Added L9 
Added C53 . ‘ 


Changed C6 from 0.68 uf to 0.33 uf 


Changed R26 from 2200 ohms to 3900 ohms 
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KEY LINE 
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+I8VDC IN 
MIKE AUDIO 
+25 VOC IN 


Lg 
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C53 
AUDIO AMPL [OQUF AUDIO AMPL 


Qs 
2N65i 


AUDIO AMPL. 
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Ql 
2nI58 


1F AMPL IF AMPL 
Q5 Q6 
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Q7 
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al OD 
6 43 C33o- 
AM AGC cee= | = 


R 
DETECTOR | _| IN34As 


R44 R45 
C34 22K 
CRS 0.05UF [ 5600 
IN34AS = 


+ ¢3I 
“T- 6.eurF R47 
= IK 


AUDIO OUT (TRANSMIT) 


Section VII 


AUDIO OUT (DATA) HOT 


REMOTE AVC 
AGC OUT 
AM AUDIO OUT 


IN34AS 


CRI3 
CR2 $7885 
ey, 


CR7 
IN34AS C52 
1 0.02UF 


AM DETECTOR 


CR4 
IN34AS 


NOTES: 


UNLESS OTHERWISE INDICATED; ALL 
RESISTANCE VALUES ARE IN OHMS, 

ALL CAPACITANCE VALUES ARE IN 

PF AND ALL INDUCTANCE VALUES 

ARE IN UH. 


. VALUE OF R56 TO BE SELECTED 


IN FINAL TEST. 


. REFERENCE DESIGNATIONS ARE 


ABBREVIATED. PREFIX THE 
DESIGNATIONS WITH A9. 


Figure 7-9. AM/Audio Amplifier Module A9, Schematic Diagram 
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ee en a re eset enn Oy pe a ete NN eo Gee ee ae ee eh 
A2 AMPL SUBASSEMBLY 
LIMITING — gy Sone IMC IF Ri2 | 
pMPRIRIER emer aanz, ISOLATION cs sos: 1 Wo MG c7 AMPLIFIER 6.8K 
| AMPLIFIER is 7S MIXER 150 4 5 
Sie cg = 
= RIO Ril L4 
| 3900 i5K A ba 220 ; 
cs cl2 = cio 


R8 L2 RS UF = 110 
2K 3220 100 ip ica ie | 


17.5 MC iat © 


RESERVED 


Lg 
J6 SQUARING PULSE _ 2.2MH 
500KC (4) AMPIFIER a AMPIFIER Ae 53 re ane 
al 180 soe cs DC CONTROL 
\ 
. & 2NI285 SEE NOTE .3UF Soe cra oe " 
Z ~ {iy GENERATOR & cig 
500 KC (LOW) |p So © ea R7 LEVEL came 
200 Q3 CRI -__ 
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Lu 
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tL | a LIMITING al 
AMPLIFIER Q2  !SOLATION 


2N706 AMPLIFIER 


56 O2UF RII cg L4 
R4 R5 = = a 110 
~ 22KS (8k = 


IKK 7 SIO 220 = | 
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NOTES: 


I. NOMINAL VALUE, PROPER VALUE SELECTED DURING TEST. 
2. UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES ARE IN OHMS, ALL CAPACITANCE VALUES 
ARE IN PICOFARADS, AND ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 


3. PREFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATIONS WITH THE ASSEMBLY/SUBASSEMBLY 
DESIGNATION AIO, AIOAI, OR AlOA2. 


4. EARLIER SERIAL NUMBERED MODULES USE 2NI224 TRANSISTORS IN PLACE OF 2NI285. 


5. THE NOMINAL VALUE OF THE SERIES PARALLEL COMBINATION OF RTI, R7 AND RIS AT ROOM TEMPERATURE 
1S 250 OHMS. PROPER VALUES SELECTED DURING TEST. 


Figure 7-10. Megacycle- Frequency Stabilizer Module A10 (Collins P/N: 544-9289-005), i 
Schematic Diagram 
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NAVWEPS 16-30ARC94-1 Section VII 


TABLE LXXIV. FACTORY CHANGES TO MEGAC YCLE-~-FREQUENCY STABILIZER MODULE A10 
(Collins part number: 528-0329-005) 


MANUFACTURING CONTROL 
NUMBER (MCN) 


CHANGE 


Changed transistors A1Q1, A1Q4, A2Q1, and 
A2Q4 from 2N1285 to 2N2188. 
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Figure 7-10A. Megacycle-Frequency Stabilizer Module A10 (Collins P/N: 528-0329-005), 
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NOTES: 


Section VII 


|. UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES ARE IN OHMS,ALL CAPACITANCE 


VALUES ARE IN PICOFARADS, AND ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 
2. REFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATIONS WITH THE 
ASSEMBLY/SUBASSEMBLY DESIGNATION AIO, AIOAI,OR AIOAZ. 
3. 17.5MC DC CONTROL IS RETURNED TO RF TRANSLATOR BY 8.5-I6MC RF LINE. 
4. 8.5-IGMC DC CONTROL IS RETURNED TO RF TRANSLATOR BY I7.5MC RF LINE. 


Schematic Diagram 
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VALUES ARE IN MICROHENRYS. 
tera DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATIONS 
ITH All 
3. ALL SWITCHES VIEWED FROM KNOB OR DRIVEN END. 
4.INDUCTANCE IS A STRAP TIED ACROSS R!8. 
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Figure 7-11. Power Amplifier Module Ali, Schematic Diagram 
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NAVWEPS 16-30ARC94-1 Section Vi 
TABLE LXXV. FACTORY CHANGES TO POWER AMPLIFIER MODULE All 


€ MANUFACTURING CONTROL 
NUMBER (MCN) CHANGE 


Deleted R37 (was from R38 to CR5) 
Changed R26 (22 ohms) to R42 (50 ohms) 


Placed R23 and R22 in parallel and re- 
moved from ground 


Placed L12, 0.22 mh in series with R23 R22 
Changed C38 and C52 from 0.02 uf to 0.022 uf 
Changed C20 and C58 from 1700 pf to 1800 pf 
Added R44 

Changed R4 from 8200 ohms to 7500 ohms 
Changed R16 from 1800 ohms to 1000 ohms 

Added R43 

Changed K2 to K3 

Changed CR2A and CR2B from 1N198 to MP3040 
Changed C45 and C46 from 1.2 uf to 0.8 uf 
Changed R4 and R44 from 7500 ohms to 15,000 ohms 
Deleted R41 (was from R18 to R39) 

Deleted R39 (was from R41 to R40) 

Deleted R40 (was from R39 to C62) 

Deleted CR8A (was from R41 to CR8B) 

Deleted CR8B (was from CR8A to C62) 

Deleted C62 (was from CR8B to ground) 

Deleted C61 (was from CR8B to ground) 

Deleted R38 (was from C62 to R15) 

Added R45 

Changed CR7A (10M200Z2) to CR10A (50M195ZB2) 
Changed CR7B (10M200Z2) to CR10B (50M195ZB2) 


Changed R45 from 470 ohms to 100 ohms 
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TABLE LXXVI. FACTORY CHANGES TO R-F TRANSLATOR MODULE A12 


MANUFACTURING CONTROL 
NUMBER (MCN) cee 


Changed C161 from 0.01 uf to 0.1 uf 


Changed C248 from 0.01 uf to-0.1 uf 

Changed C163 from 0.01 uf to 0.1 uf 

Added C279 

Changed C166 from 4 uf to 1.5 uf 

Changed R92 from 10,000 ohms i 2200 ohms 
Changed CR6 from 1N67A to 1N645 

Changed C141 from 5-25 pf to 1.5-7.0 pf 
Changed C126 from 91 pf to 68 pf 


Changed R78 from 47 ohms to 500 ohms 


* 
2 
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Figure 7-12. R-F Translator Module Al2, Schematic Diagram (Sheet 1 of 3) 
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Figure 7-12. R-F Translator Module Al2, Schematic Diagram (Sheet 2 of 3) 
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NOTES: 
/ |, UNLESS OTHERWISE INDICATED ALL RESISTANCE VALUES ARE 
/ IN OHMS, ALL CAPACITANCE VALUES ARE IN.PICOFARADS 
AND ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 


/ 2. $12, $14, AND SIO HAVE FRONT AND REAR SWITCH ROTORS. 
ELECTRICALLY CONNECTED. 


/ 3. TEST SELECTED COMPONENT, 
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cI39 ELECTRICALLY CONNECTED. 
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REFERENCE DESIGNATIONS ARE ABBREVIATED. 
PREFIX THE DESIGNATIONS WITH AI2. 
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Figure 7-12. R-F Translator Module A12, Schematic Diagram (Sheet 3 of 3) 
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TABLE LXXVII. FACTORY CHANGES TO AUTOPOSITIONER SUBMODULE A12A1 


MANUFACTURING CONTROL NUMBER 
(MCN) CHANGE 


Added R34 
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2. REFERENCE DESIGNATIONS ARE ABBREVIATED. PREFIX THE DESIGNATIONS 
WITH AI2Al. 
3. $I, $2,S3.& S4 ARE SHOWN'IN"O" KC POSITION. CW ROTATION 
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Figure 7-13. Autopositioner Submodule A12A1, Schematic Diagram 
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TABLE LXXVITI. FACTORY CHANGES TO VARIABLE FREQUENCY OSCILLATOR SUBMODULE A12A2 


MANUFACTURING CONTROL 
NUMBER (MCN) 


CHANGE 


Changed C9 from 510 pf 
to 620 pf 


Changed R21 from 470 ohms 
to 330 ohms 


HEATER SUPPLY (RED) 


VFO (GREEN) 


cis RIS 
12 2200 


— +I8VDC (WHITE) 


R4 
4020 


. VALUE SELECTED IN FINAL TEST. 

. UNLESS OTHERWISE INDICATED; ALL 
RESISTANCE VALUES ARE IN OHMS, 

ALL CAPACITANCE VALUES ARE IN 

PICOFARADS. 

. REFERENCE DESIGNATIONS ARE ABBREVIATED. 


PREFIX THE DESIGNATIONS WITH AI2A2. 


Figure 7-14. Variable Frequency Oscillator Submodule Al2A2, Schematic Diagram 
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NOTES: 
. ALL SWITCHES VIEWED FROM KNOB OR ORIVEN END. - BAND INFO X 


. ALL SWITCHES VIEWED IN OFF POSITION |OR LOWEST 
FREQUENCY SETTING. : BAND INFO Y 

. FRONT AND REAR ROTORS ON THE “A" WAFER OF $5 S ANDNEOE 
ARE ELECTRICALLY CONNECTED BY A SOLDERED TAB. 
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Figure 7-15. Radio Set Control C-3940/ARC-94, Schematic Diagram 
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NAVWEPS 16-30ARC94-1 Section VIII 
Paragraphs 8-1 to 8-2 


€ SECTION VIII 
a DIFFERENCE DATA SHEETS 
8-1. INTRODUCTION. noted by the applicable difference data sheet. Sec- 
tions I through VII contain complete service instruc- 
8-2. Service instructions for the models included in tion information for Radio Set AN/ARC-94 
this section are the same as the procedures for Radio manufactured and supplied under contract 
Set AN/ARC-94, except for the specific differences NOw(A)62-0321-f, 
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CONTRACT NOw 64-0342-f 


CONTRACT NOw 64-0342-f 


THE INSTRUCTIONS CONTAINED IN PRECEDING SECTIONS OF THIS HANDBOOK 
APPLY EXCEPT FOR THE DIFFERENCES GIVEN IN THIS DATA SHEET. 


RADIO SET AN/ARC-119. 


Radio Set AN/ARC-119 differs from Radio Set AN/ 
ARC-94 in the addition of three new components. 
(See table LXXIX and figure 8-1.) Radio Receiver- 
Transmitter RT-698/ARC-102 substitutes for 
RT-648/ARC-94, Radio Set Adapter MX-6990/ARC 
provides the means for adapting the RT-698/ARC-102 
to Mounting MT-1414/ARC-38. Special Purpose Elec- 
trical Cable Assembly W1 of AN/ARC-119 is used 
in conjunction with MX-6990/ARC to provide intercon- 
nections with C-3940/ARC-94, The external wiring 
diagram of figure 8-2 illustrates the configuration. 


RADIO SET AN/ARC-120. 


Radio Set AN/ARC-120 differs from Radio Set AN/ 
ARC-94 in the addition of one new component. (See 
table LXXIX and figure 8-1.) The Radio Receiver- 
Transmitter RT-698/ARC-102 substitutes for the 
RT-648/ARC-94. Refer to the external wiring dia- 
gram of figure 8-3. 


RADIO RECEIVER-TRANSMITTER RT-698/ARC-102. 


There is a_ Slight difference in weight between 
RT-698/ARC-102 and RT-648/ARC-94. Other than 


TABLE LXXIX, EQUIPMENT SUPPLIED 


NOMENCLATURE 


OVERALL DIMENSIONS 


(inches) WEIGHT 


HEIGHT WIDTH DEPTH 


RADIO SET AN/ARC-119 


Radio Receiver-Transmitter 
RT-698/ARC-102 


Radio Set Control 
C3940/ARC-94 


Radio Set Adapter 
MX-6990/ARC 


Special Purpose Electrical 
Cable Assembly W1 of 
AN/ARC-119 


RADIO SET AN/ARC-120 


Radio Receiver-Transmitter 
RT-698/ARC-102 


Radio Set Control 
C3940/ARC-94 


Mounting MT-2641/ARC-94 


Revised 15 July 1965 


7-5/8 10-1/8 


2-5/8 5-3/4 
5~1/16 16-3/8 


27 +1 
(length) 


7-5/8 22~3/16 


4-7/8 


2-5/8 


4-63/64 21-7/8 


51 
2 
5 
51 
2 
5 
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Figure 8-1. Radio Sets AN/ARC-119 and AN/ARC-120, Equipment Supplied 


this exception, no difference can be detected ex- 
ternally. The RT-698/ARC-102 contains a different 
high-voltage module that functions with 27.5-volt 
de voltage as its source of power, whereas the 
RT-648/ARC-94 high-voltage module operates prin- 
cipally with 115-volt (line-to-neutral) 3-phase, 400- 
eps power. The 27.5-volt dc high-voltage power 
supply A8 is covered in this difference data. The 
chassis and modules of the RT-648/ARC-94 are 
shown in figure 1-2; however, note no, 9 does not 
apply. Tables V, VI, and VII are not applicable to 
the RT-698/ARC-102 wherever the three-phase high- 
voltage power supply module A7is referenced regard- 
ing transistors, diodes, and relays. Refer to the 
schematic diagram, figure 8-4, for this information. 


The power consumption data of table VIII does not 
apply to the RT-698/ARC-102. Power requirements 
for the RT-698/ARC-102 are 27.5 volts dc, 1050 
watts, and 115 volts, 400 cps, single phase, 100 waits. 
The surge current tables of section I are not appli- 
cable to the RT-698/ARC-102 except figure 1-4. 


RADIO SET ADAPTER MX-6990/ARC. 


Radio Set Adapter MX-6990/ARC contains two relays, 
and all other wiringis straightforward. Itis advisable 


8-4 


to perform the maintenance procedures for trouble- 
shooting as well as for compliance with minimum 
performance standards, These maintenance proce- 
dures consist of visual inspection to determine the 
mechanical condition, cleaning, and the performance 
of a relay function continuity test. 


Removal of the MX-6990/ARC is necessary to per- 
form the maintenance procedures. To remove the 
MX-6990/ARC, loosen the two thumbscrews at the 
lower corners until they are free of the clamps on 
MT-1415/ARC-38. Then slide the MX-6990/ARC for- 
ward until it is free of the MT-1415/ARC-38 con- 
nectors. Disconnect the pendant cable from. the 
MT-1414/ARC-38, Replacement of the MX-6990/ARC 
is substantially the reverse of this procedure, 


Inspect the connectors. The MX-6990/ARC has a 
single~conductor ground connector and a 60-pin power 
and control connector. These engage with mating 
connectors on RT-698/ARC-102. The MX-6990/ARC 
also has two connectors that engage with mating 
connectors on the MT-1415/ARC-38 and a pendant 
cable which plugs into the MT-1414/ARC-38. 


Test the relays of the MX-6990/ARC. To do this, 
the MX-6990/ARC is removed from MT-1415/ARC-38, 
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RT-698/ARC-102 | MX-6690/ARC MT-I415/ARC-38 


P40] Jl PI | vlg0ol TBI8Ol 
RLIUNBIA2Z2 
RLIIBOAIS 
RLII78A22 
RLIN44E22 
RLII76A22 
RLII36A22 
RLINSSA22 
RLII38A22 
RLIISOA22 
RLII49A22 
RLIIGOAI4 
RLII44BI6 
RLII44A14 
RLII44CI8 
RLII61A22 
RLII62A22 
RLIt63A22 
RLII65A22 
RLII66A22 
RLII77A22 
RLII7OA22 
RLII72A22 
RLII7IA22 
RLIIG7A22 
RLII6G8A22 
RLIIS4A22 
RLII5SA22 
RLIIG9A22 
RLIIS2A22 
RLIIS3A22 


P2 | Ji802 


fos 
ANT. TO ANT. TUNING UNIT OR 


COUPLER ACCESSORY UNIT 


P3 
J3_ | UG-536 A/U RG-58C/U 


' 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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—_—__—_—_—_-——_ IMC FREQ WIRE A 


——_—_—_—_-——__! MC_ FREQ WIRE E 


—____——_ | KC FREQ WIRE G 
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WIRE TABLE 


WIRE SYSTEM | CONDUCTED MAXIMUM 

NUMBER | OPERATING | CURRENT | ALLOWABLE 
VOLTAGE AMPERES 

115V 400CPS 1PH IN——————* AIRCRAFT PWR 


115 V 400 CPS IPH OUT—————— TO ANT. COUPLER 
AF OUT HIGH ——————______- 

AF OUT LOW————_____> 

MIKE AUDIO ——-————--_-———> TO MIKE 

RECYCLE PULSE-——-—_____> 

CHOPPER CONTROL ——————_* 

KEY INTERLOCK ———__-—_* 

TUNE PWR GRD LINE ———————> ? TO ANT. COUPLER i — oe 


TO INTERPHONE 


1154 427.5 


+275 
427.5 
+27.5 


{168 +27.5 


+250 VDC OUT ——_-_-—_— 
+27.5 VDC OUT ——_—___—_ 


Ree 


Pipdl 
PTOGA20-39S] KPIOZA20-39P ‘| CPLR DRAIN 


+CPLR DRAIN 


P2 
GRD ————-—————>. AIRCRAFT DC GRD MS3016A-28-21P 


NOTES: 
GRD 


I. INSTALLATION OF WIRING SHALL CONFORM TO SPECIFICATION MIL-W-5088. 


2. THE RADIO SET AN/ARC-1I9 IS USED AS AN AN/ARC-38 RETROFIT INSTALLATION, THEREFORE THE 


1MC FREQ WIRE B AN/ARC-38 BLOCK OF WIRE CODE NUMBERS WILL BE USED. 


IMC FREQ WIRE C 


1 MC FREQ WIRE D 3. SEE El- —2 AN/ARC—I20 EXTERNAL WIRING DIAGRAM FOR THE ANTENNA COUPLER CONNECTION 


POSSIBILITIES. 


4 SEGMENT LETTERS, IN ADDITION TO THOSE SHOWN, MAY BE USED AS NECESSARY TO FIT THE 
PARTICULAR INSTALLATION. 


5. WIRE SIZES SHOWN ARE MINIMUM SIZES. LARGER SIZES SHALL BE USED WHERE REQUIRED. 


6. WIRE CODING FOR PANEL LIGHTING WIRES SHALL BE ASSIGNED BY THE He aad ACTIVITY. 
THIS WILL BE AS SEGMENTS OF THE PANEL LIGHTING CIRCUIT USING LETTER " 


7. THE WIRE TABLE SHOWS THE NOMINAL OPERATING VOLTAGES, CONDUCTED CURRENT, AND 
MAXIMUM ALLOWABLE VOLTAGE DROP NECESSARY FOR INSTALLATION. 


8. RIGHT ANGLE(MS3108) OR STRAIGHT (MS3I106) CONNECTORS MAY BE USED JNTERCHANGABLY IN LIEU 


| OF THOSE SHOWN. 


1 KC FREQ WIRE F 


1 KC FREQ WIRE H 
1 KC FREQ WIRE | 
lOOKC FREQ WIRE J 
100 KC FREQ WIRE K 
100 KC FREQ WIRE L 
100 KC FREQ WIRE 
OKC FREQ WIRE N 
IOKC FREQ WIRE O 
1OKC FREQ WIRE P 


9. ALL CONNECTOR PINS ARE SHOWN WHETHER USED OR NOT AND THE REQUIRED SPARES WITH WIRE 
CODING AND WIRE SIZES. 


10. PLUGS OTHER THAN THOSE SHOWN MAY BE USED WITH THE APPROVAL OF THE PROCURING 
ACTIVITY. SUCH PLUGS SHOULD BE COMPLETELY IDENTIFIED. 


RLIIS1A22 OKC FREQ WIRE O 
RLI164A22 RF SENSITIVITY 
RLII74A22 LSB/USB SELECTOR (LINE B) 
RLII48A22 SB/AM SELECTOR (LINE A) 
RLIIS6A22 CW KEY LINE 
RLII45A22 KEY LINE 
ANT. COUPLER «——— ANT. COUPLER KEY LINE RLH73B22 

Pal | J4l =A TO AIRCRAFT KEY «<———————- AIRCRAFT KEY LINE RLII73D22 

MT-I414/ARC—38 be SbRce *—————— PANEL LisHts ————L___ a22 
DPD23HVI-34P2V| vI6O! | 
+27. _—— —_— 
j esate Te se bee ee ee AIRCRAFT +27.5VDC PRIMARY PWR hix=eGSOyARG c-seaoranc-o4 | 


TO ANT. TUNING UNIT OR 
AER RON ART: COUPLER ACCESSORY UNIT 


Figure 8-2. Radio Set AN/ARC-119, External Wiring Diagram 
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WIRE TABLE 


uiaiaais et ete ie a ng a a a a a a a a Ns a 
Bae heat pet of JO ANTENNA TUNING UNIT OR COUPLER ACCESSORY (PIN NO.) r ee SYSTEM CONDUCTED MAXIMUM 
pith CONNECTOR WIRE FUNCTION ANTENNA COUPLER COUPLER REMINGTON RAND | AMPHENOL-BORG RADIO RECEIVER-TRANSMITTER RT-698/ARC-!02 | NUMBER OFERS TING cannes ALLOWABLE 
PIN NUMBER TUNING UNIT ES UNIT ACCESSORY UNIT COUPLER ACCESSORY = -60- 
ebeseoe I8OL-3 ns ae 309A-2D UNIT 3206AI ar vi meets o o0000 30 ro) ro) ooo 66 6 6 6 6 6 6 06 66 COO00 0G COO OCSCOTOOOOOOOOOOOOCOOOOO OOO nies 60-34PAI0I are 
| J3\ v4) pail 26910117 5 56 27 2 6 4 3 2 | 17 15 4 13 5758 5418 5337 19 2021 282459 25 31 302942 43 44 60 383940 41 4950 5I 52 45 46 47 48 32 33 3435 36 0.2 
a 1203 26 RECYCLE PULSE 10 10 T 3 SR A Ne ee SS Mae: ar) —| 5 CPLR PWR 
1204 9 CHOPPER CONTROL 7 nc * NG NC gin oo | Mounting ieee 2000 ,0 0000 CANNON TYPE | 
1205 5 KEY INTERLOCK l2 27 E 4 UG-21D/U ARecoa oe CARERS Ne DPE-60-33SAIOI 
oO 
1206 10 TUNE POWER GRD LINE 4 7 w 26 a w | 
1207 i 115V .400CPS, IPH 8 1,3 a,¢ 28 j = = 
1208 7 +250 VDC 14 NC NC NC P 9 Ht | 
1214¢ AIRCRAFT J~BOX +27.5VDC 13 28 L 25 | _ se Fa pa | A eR Pee, fen | ee ee Ne pee ele ea es a 4) DEPENDS 
12140 | AIRCRAFT J~ BOX +27, 5VDC i! 29 Nc 27 2 ON 
12098 |. AIRCRAFT J- BOX KEY LINE 9 2,8,12 RV 19 s pe OE REOe Tagen aint aa CPLR 
ms i cone si oi : ee < e88ggs gs8gs 8 2 $28 $ ge_8 g gggesg 88 88 2292-5 SEEPS EPEELELEEE saree 
a = < < 4 < 4 w a a <t az < a < 
1202B | AIRCRAFT J- BOX DC GROUND 15 20, 26,11 6,A,S 2,23 + of 3 esss58xu sags g ¢$ 6 3» $ 8@ € ger eg 2g #F £€ €8 28 BE Zorn © Sse BSS oS COs ese S [2 COLR PWR 
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rs) oO ro) oO ra ray ray Oo o o BO G rows} oO o oO oO oo 
1251 C- 3940 PINh BAND INFO Y NC 24 c NC 4 . @ eeteecre ereee Fe 2 ge ee e« &¢ © &¢€ &@ «¢ 2 & &@ 82 2e 2 eeere eekeerertkre eee eetee 
1252 C-3940 PIN j BAND INFO Z NC 25 8 NC 3 ~-<}-+}-}+e-- pet est) mot. Miata WE ofl fl 
TO NAVY TO ANTENNA TO ANTENNA U7 ES ae ey, ™ Leas at, 
jen u4 BNTENNA 49195 CONNECTOR] COUPLER I8OR-4 COUPLER 180R-6 2 AA NOTES 2 Qrz Bt 
oC - 
TO UG-88/U uw 2 ° >a& a 
1249 v3 a maha CONNECTOR P3 v2 NC a a = 2 oss 82 ; 
(I8OL-3 ONLY ) 2 a Fa ° wee zx o £¢ ! 
%& NC MEANS NO CONNECTION | 2 z — x ow ~~? 26 668 ! 
2 = 7 RCIZI4B20, | re 28 #2 
NOTES: 2 Ps Bat mg? 2a 
1. SEE CHART FOR ANTENNA CONNECTIONS. } “ i ce as a3 
iva a ad =o atid 
2. SEE CHART FOR COUPLER INPUT CONNECTIONS. PART OF sTc264I7 | | | | | | 
= “ 3 IRCR ARC-94 
3. TERMINAL STRIP PROVIDED IN THE MT-264I/ARC-94 MOUNTING CAN BE USED FOR A TIE POINT AS SHOWN. = JUNCTION TERMINAL wea SS 
4, PINS 53 AND 37 ARE EMPLOYED AS BALANCED INPUT FROM AN INTERPHONE, IN THIS CASE, WIRES TO PINS 54 AND 18 SHOULD NOT BE a ook ° ° o'o © © © 2° = ui ce) 
CONNECTED. IF AN UNBALANCED CARBON MIKE IS USED THE WIRES TO PINS 53 AND 37 SHOULD NOT BE CONNECTED. : ssa see. 8 S 8 88 Ses & gg £ & 3 2 a = 
zs NOTE o © © RES RK ft é a AS 
5. IF A SEPARATE CW KEY LINE IS NOT PROVIDED IN THE AIRCRAFT, C-3940/ARC-94 CONTROL PINS k AND m MUST BE JUMPERED TOGETHER TO = w aaa Fa 2 a awn aan a a “o a 5 . a° 3 3 
PROVIDE CW OPERATION. iw 3305 Se 6 88 S50 5 #8 85 8 2 ze co ey 
ed o eee x « « ee eee ae iv ing ir = 8 Oo Fr Bw 
6. IF BENCH OPERATION WITHOUT AN ANTENNA COUPLER IS DESIRED, PINS 5 AND 56 MUST BE CONNECTED AS SHOWN TO COMPLETE THE KEY INTERLOCK 5 oe 2 w2 £ 8% 
CIRCUIT. DO NOT CONNECT PINS 5 OR 56 TO AN EXTERNAL DC SOURCE. 2 9 Su See 
ira) Lew 
7 WHEN UNBALANCED CARBON MIKE INPUT IS USED, THE MIKE RETURN CIRCUIT SHOULD BE CONNECTED TO PIN 18. IT IS RECOMMENDED THAT NO GROUNDS ul ig a2 ,4¢d 
EXTERNAL TO THE RT-698/i02 CHASSIS BE PLACED ON THIS LINE. a a ul uo SSs 
w az £f& 
INSTALLATION OF WIRING SHALL CONFORM TO SPECIFICATION MIL-W- 5088. PART OF AIRCRAFT 2 z x = sas 
JUNCTION BOX 5 : FS Se 
THE BLOCK OF WIRE CODE NUMBERS ASSIGNED FOR USE WITH THE RADIO SET ANARC-I20 IS RCI201 THROUGH RCI300. THE HIGHF'ST NUMBER SF ° 
: re) - 
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oO 
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ud ae . 1 
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Figure 8-3. Radio Set AN/ARC-120, External Wiring Diagram 
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and the pendant cable isnot connected tothe MT~1414/ 
ARC-38. Provide a 27,5~volt de power supply capable 
of supplying one ampere of filtered voltage and proceed 


as follows: 
a, Attach multimeter leads to chassis ground and 


to P3-24, P3-25, and P3-59 (in turn), Each con- 
nector test should read infinity ohms, 

b, Energize relay K2 by connecting the positive 
terminal of the 27,5-volt dc supply to terminal 23 
of the pendant cable and the negative terminal to 
P1-10. Connect the multimeter ground lead to chassis, 
and read resistance at P3-24, P3-25, and P3-59, 
The readings should be 0 ohm. This verifies proper 
switching for AM mode, 

c. Move the negative terminal of the 27.5-volt de 
supply from P1-10 to P1-14. K2 will deenergize and 
K1 energize. Check resistance from P3-59 to chassis. 
The reading should be 0 ohm, Check resistance from 
P3-24 to chassis and P3-25 to chassis. These two 
readings should be infinity. This verifies proper 
switching for LSB mode, 

d. Do not change the location of the 27.5-volt dc 
connectors (K1 remains energized); however, add a 
jumper from P1-14 to P1-10 thus energizing relay 
K2 also. Check resistance from ground to P3-24 
and P3-59 (in turn). Both readings should be 0 
ohm, Check resistance from ground to P3-25. The 
reading should be infinity. This verifies proper 
switching for USB mode, 

e. Disconnect the multimeter and power supply. 


SPECIAL PURPOSE ELECTRICAL CABLE ASSEMBLY 
W1 OF AN/ARC-119. 


W1° of AN/ARC-119 provides connections from the 
MX-6990/ARC to C-3940/ARC-94 in Radio Set AN/ 
ARC-119. No scheduled procedure is provided for 
maintenance and inspection since such procedures 
are self-evident for this component, 


27.5-VOLT DC HIGH-VOLTAGE POWER SUPPLY 
MODULE A8& 


THEORY OF OPERATION, 


The 27.5-volt de high-voltage power supply module 
A8 is contained in the RT-698/ARC~102. It oc- 
cupies the same location as the three-phase high- 
voltage power supply module A7 in RT-648/ARC-94. 


The 27,5-volt de high-voltage power supply module 
A8 consists of an oscillatory circuit that inverts 
incoming de to a square wave at 1500 cps. Refer 
to the schematic diagram in figure 8-4. A satur- 
able core oscillator converts 27.5 volts de to 1500 
eps ac. Transistors A8Q1 and A8Q2 alternately are 
driven to saturation and then cut off by the action 
of saturable core transformer A8T2. These alter- 
nations produce a square-wave output in A8T2 sec- 
ondary. The square-wave alternations switch 
transistor A8Q9 through A8Q12 in a push-pull power 
circuit delivering 400-volt, 1500-cps square-wave 
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output to transformer A8T1 primary. The secondary 
of A8T1 increases this voltage to 1500 volts which 
is then rectified by diodes A8CR6 through A8CRi7 
and filtered. The following are noteworthy differences 
between 27.5-volt dc high-voltage power supply module 
A8 and three-phase high voltage power supply module 
AT, 

a. The 27,5-volt de power supply module A8 does 
not contain a filament transformer. Thus, RT-648/ 
ARC~94 vacuum tubes are heated with alternating 
current, and RT-698/ARC-102 vacuum tubes are 
heated with direct current. 

b. The 27,5-volt dc power supply contains both an 
inverter and a rectifier. The rectifier is a single- 
phase circuit. 

c. In place of a step-start relay, the 27.5-volt de 
power supply module A8 employs a delay of 30 
seconds provided by thermal relay K7 in the chassis 
circuit. This delay withholds high voltage until the 
tube heaters have come to normal temperature, 


Additional circuit details common to both high-voltage 
power supply modules are given with reference to 
figure 8-4, as follows: 

a. The common return lead for high voltage is in 
series with 10-ohm resistors A8R12, A8R21, the 
overload winding of relay A8K2, and ground. The 
voltage drop across the A8K2 winding and A8R21, 
in series, is proportional to total current and is 
taken from A8P1-15 for metering of PA MA and for 
AM-tge, the latter being the source for drive con- 
trol to power amplifier module All should plate 
current become abnormal. If plate current increases 
to serious proportions (750 to 800 ma), the overload 
winding of A8K2 opens contacts 7 and 6, disrupting 
the high voltage. Contacts 4 and 5 close and latch 
relay A8K2 so that contacts 7 and 6 remain open as 
long as a ground is supplied at A8P1-13. This 
ground was originally established by keying. 

b. Resistors A8R13 through A8R16 comprise a 
bleeder which samples a portion of the +1500-volt 
output for metering, The meter panel schematic 
(sheet 1 of figure 7-1) contains the balance of detail 
parts for this circuit that are required for PA MA 
monitoring. 

c. Filter A8FLi1 is a low pass filter which attenuates 
rf so that it does not enter the high voltage circuits. 
d. Diodes perform various functions in the high 
voltage circuits. In figure 8-4, diodes A8CR2 through 
A8CR5 suppress the transients generated by the 
rapid collapse of the A8T2 magnetic field in the gen- 
eration of square waves. These diodes then protect 
transistors A8Qi and A8Q2. Diodes are used across 
relay contacts and windings to suppress transients 
which are the cause of radio frequency interference, 


Figure 7-1 represents the chassis schematic dia- 
gram of RT-698/ARC-102 by difference data con- 
cerning the connections to the 27.5-volt dc high-voltage 
power supply module A8, The figure continues to 
represent the chassis schematic diagram for RT-648/ 
ARC-94 which uses the three-phase high-voltage 
power supply A7. 
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+27.5V DCIN 
+27.5V DC IN 
TO TUNER 
+260V DC 
TO ANT. COUPLER 
+t500V DC 
TO PA PLATES 


+28V DC DELAYED 
+400V DC 


| 


+27VDC IN 
+28V DC IN 
+28V DC TO 
PA FIL 

+25.2V DC 
TO TUNER FIL 
HV ON-OFF 
AM-TGC 
HV METER 

ui | +260V DC 


ey 
6 78 9 10 tl l2 1 25 26 18 27 28 29 31 30 


ee tes ; 


a 
Nn 
Ox 
oN 
Oui 
a 
[9 
o 4 


2NIS8A 
CR 
2200 —INI487 INI487 
cR4 
INI487 
Cc! cR3 
Lour — wias7 SEE NOTE [AND 2 
R24 
I 
NOTES: 
1. CR6 THRU CR2I ARE INIGZ92. ‘ 
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